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ABSTRACT 


_ _  i  _ 

This  study,  investigated  the  effects  of  locus  of  control  and  patients’  pre 
and  post  perceptions  of  the  therapist  on  learning  biofeedback  in  therapist- 
present  (TP)  and  therapist-absent  (TA)  conditions.  The  all  female  sample 
(N_  =  601:  consisted  of  active  and  retired  military  and  their  dependents  from 
upstate  New  York  with  stress  related  disorders,  primarily  headache. 

Following  a  medical,  psychological,  and  physical  therapy  evaluation  and 
physiological  baseline,  patients  were  given  either  EMG  or  thermal  training 
based  on  their  diagnoses  and  clinical  findings.  An  orientation  session 
followed  in  which  patients  completed  a  series  of  questionnaires,  including  the 
Rotter  I/E  scale,  were  introduced  to  their  training,  and  were  randomly 
assigned  to  a  TP  or  TA  condition.  All  training  was  conducted  by  the  same 
male  therapist  for  ten  sessions.  Success  was  defined  as  being  able  to 
achieve  control  over  the  parameter  in  question  at  the  monitored  site  during  a 
five  minute  no  feedback  pre,  20  minute  biofeedback  training,  and  a  five 
minute  no  feedback  post  segment.  Following  training,  a  second  series  of 
questionnaires  was  administered,  and  follow-up  and  debriefing  appointments 
scheduled.  There  was  no  significant  difference  in  the  overall  rate  of 
learning  between  TP  and  TA  conditions.  There  was  no  significant  difference 
in  the  rate  of  learning  based  on  the  internality  or  externality  of  the  patients 

and  the  condition  to  which  they  were  assigned.  There  was  no  significant 
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correlation  between  the  patients'  pre  or  post  training  perceptions  of  the 
therapist  and  their  rates  of  learning,  probably  due  to  overall  high  therapist 
ratings.  Thermal  biofeedback  was  learned  significantly  faster  in  the  TA 


-  ’  L 


£ 


condition.  No  difference  was  observed  in  the  rate  of  learning  of  EMG 
biofeedback  in  either  condition,  nor  between  thermal  and  EMG  biofeedback  in 
the  TA  condition.  There  was  no  significant  shift  in  the  patients’  locus  of 
control  scores  as  a  result  of  training.  These  results  do  not  support  the 
therapist's  routine  presence  during  biofeedback  practice  sessions.  Those 
variables  examined  suggest  training  with  the  therapist  absent  for  cost 
effectiveness,  unless  specific  clinical  concerns  prevail. 
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CHAPTER  1 


INTRODUCTION 


Social  learning  theory,  in  particular  the  concept  of  perceived  control, 
has  been  increasingly  applied  to  the  field  of  self-regulation  and  biofeedback 
to  better  understand  the  ways  in  which  these  skills  are  best  acquired 
(Carlson,  1982).  Perceived  control  is  a  general  term  defined  as  the 
attribution  of  desirable  outcomes  to  one's  own  behavior  (Stern,  Miller,  Ewy  <5c 
Grant,  1980).  Locus  of  control,  a  measure  of  the  degree  to  which  individuals 
expect  control  of  their  reinforcements  to  come  either  from  within  themselves 
(internal)  or  from  the  environment  (external)  (Rotter,  1966)  is  a  specific 
application  of  this  concept  which  was  predicted  to  provide  a  plausible 
explanation  in  the  present  investigation  for  the  differences  observed  in  the 
preferences  of  certain  individuals  for  the  presence  or  absence  of  the 
therapist  during  biofeedback  learning. 

The  role  of  the  therapist  has  increasingly  been  seen  to  interact  with  the 
learning  of  biofeedback,  yet  has  not  been  systematically  studied  to  determine 
how  and  with  whom  the  therapist  may  best  be  utilized.  Taub  (1977)  and 
others  have  emphasized  the  value  of  a  warm,  empathic,  knowledgeable 
therapist  who  believes  in  biofeedback,  to  produce  better  results  in  thermal 
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biofeedback  than  one  who  lacks  these  qualities.  Blanchard  et  al.  (1983)  have 
recently  questioned  this  along  with  other  "clinical  lore"  and  have  called  for 
investigation  into  the  particulars  of  successful  biofeedback.  Authors  such  as 
Morris  and  Suckerman  (1974)  and  Wolfe  (1977)  have  argued  for  adoption  of  an 
automated  approach  to  treatment,  and  Borgeat,  Hade,  Larouche  and  Bedwani 
(1980),  Hendler,  Mathews,  Avella,  Long  and  Gordon  (1978),  and  Wolfe  (1977) 
have  found  the  active  therapist  to  be  intrusive  in  electromyographic  (EMG) 
biofeedback.  This  investigator  has  also  observed  a  notable  difference  in  a 
population  of  tension  and  migraine  headache  patients  regarding  the  presence 
or  absence  of  the  therapist  in  the  learning  of  a  biofeedback  task  (Dumouchel, 
1982).  Given  the  considerable  physiological  effect  found  in  the  mere 
presence  of  another  human  being  on  an  individual  (Archer,  Fiester,  Kagan, 
Rate,  Spierling,  Van  Noord,  1972;  Dites,  1957;  Kiritz  <3c  Moos,  1974;  Lacey, 
1959;  Lieberman,  1981)  this  appeared  to  be  a  fruitful  and  important  subject 
for  research. 


Statement  of  the  Problem 

The  purpose  of  this  study  was  to  determine  the  effect  of  a  cognitive 
personality  variable  on  the  acquisition  of  a  self-regulatory  process  under 
environmental  conditions  which  are  believed  to  be  related  to  the  learning  of 
this  process.  More  specifically,  the  present  study  investigated  the 
contribution  of  locus  of  control  to  the  acquisition  of  biofeedback  responses 
under  varying  therapist  conditions,  and  the  effect  which  the  patient’s 
perception  of  the  therapist  had  upon  this  acquisition. 


Definitions  of  Key  Terms 


Locus  of  control. 


This  concept  is  defined  by  Rotter  (1966)  as  follows: 

When  a  reinforcement  is  perceived  by  the  subject  as  following  some 
action  of  his  own  but  not  being  entirely  contingent  upon  his  action, 
then,  in  our  culture,  it  is  typically  perceived  as  the  result  of  luck, 
chance,  fate,  as  under  the  control  of  powerful  others,  or  as 
unpredictable  because  of  the  great  complexity  of  the  forces  surrounding 
him.  When  the  event  is  interpreted  in  this  way  by  an  individual,  we 
have  labeled  this  a  belief  in  external  control.  If  the  person  perceives 
that  the  event  is  contingent  upon  his  own  behavior  or  his  own  relatively 
permanent  characteristics,  we  have  termed  this  a  belief  in  internal 
control  (p.l). 

In  the  present  investigation,  locus  of  control  was  measured  by  Rotter’s  (1966) 

adult  Internal-External  Locus  of  Control  (I-E)  Scale  (See  Appendix  A). 


Biofeedback. 


The  technique  of  biofeedback  has  been  defined  as: 

The  use  of  sensitive  instruments  (e.g.  electronic  or  electromechanical 
devices)  to  measure,  process  and  indicate  (i.e.,  feedback)  the  ongoing 
activity  of  various  body  processes  or  conditions  of  which  the  person  is 
usually  unaware  so  that  the  patient,  client,  or  student  may  have  the 
opportunity  to  change  and  to  develop  beneficial  control  over  these  body 
processes  (Schwartz  &  Fehmi,  1982,  p.4). 

In  the  present  investigation,  two  biofeedback  measures  were  used: 

1)  Electromyographic  (EMG)  biofeedback:  the  use  of  an  instrument  to 
monitor  specific  muscle  groups  (e.g.  the  frontalis)  to  allow  the  patient  to 
learn  to  reduce  muscle  activity  at  the  monitored  site. 

2)  Thermal  biofeedback:  the  use  of  an  instrument  to  measure  temperature 
at  selected  sites  (e.g.  the  distal  phalanx  of  the  middle  finger)  in  order  to 


allow  the  patient  to  learn  to  increase  temperature  at  the  monitored  site. 


These  two  measures  are  more  fully  discussed  in  the  methodology  section, 
with  specific  operational  protocols  provided  in  Appendix  B. 

Therapist  conditions. 

For  purposes  of  this  investigation,  therapist  conditions  were  two: 

1)  Therapist-presence. 

Active  assistance  by  the  therapist  for  acquiring  the  above  defined 
biofeedback  skills.  He  was  physically  with  the  patient  throughout  all 
treatment  sessions. 

2)  Therapist-absence. 

No  active  assistance  by  the  therapist  during  the  treatment  session.  The 
therapist  was  available  before  the  session  to  prepare  the  patient  and  after 
the  session  for  discussion,  but  not  during  the  actual  training. 

These  two  conditions  are  more  fully  discussed  in  the  methodology 
section,  with  specific  operational  protocols  provided  in  Appendix  B. 

Patient's  perception  of  the  therapist. 

For  purposes  of  this  study,  the  patient's  perception  of  the  therapist  was 
defined  as  a  rating  of  the  therapist's  overall  performance,  knowledge, 
helpfulness,  ease  in  talking  and  being  with  him,  and  warmth  as  perceived  by 
the  patient  and  measured  by  questions  13  -  18  of  Questionnaire  A  (Appendix 
C)  prior  to  training  and  questions  13  -  18  of  Questionnaire  B  (Appendix  D) 


following  training.  Application  of  these  measures  is  more  fully  discussed  in 
the  methodology  section. 


Criterion. 

Success  in  having  learned  the  biofeedback  task  was  operationally  defined 
as  being  able  to  alter  the  modality  being  learned  (EMG  or  thermal)  in  the 
desired  direction  (i.e.  decrease  for  EMG  and  increase  for  thermal)  for  a  five 
minute  self-control  1  (SC-1),  a  twenty  minute  training,  and  five  minute  self- 
control  2  (SC-2)  time  period.  Measurements  were  taken  at  the  beginning  and 
end  of  each  these  three  periods  for  each  session.  The  first  session  at  which 
successful  change  occurred  in  each  of  the  three  segments  was  defined  as  the 
number  session  at  which  criterion  was  achieved.  This  number  session  was 
then  used  as  the  dependent  variable  in  all  appropriate  data  analyses. 


Limitations  of  the  Study 

Given  that  the  sample  was  drawn  from  a  military-affiliated  population, 
individuals  may  have  presented  somewhat  different  characteristics  than  the 
population  as  a  whole.  Actual  patients  were  used  who  were  seeking  help 
from  an  established  program  with  a  highly  positive  reputation,  possibly  giving 
them  a  higher  than  usual  expectancy  for  success  and  greater  motivation. 
Restriction  of  the  sample  to  females  only  and  the  design  utilizing  only  one, 
male  therapist  may  have  further  limited  the  generalizibility  of  the  results. 


Overview  of  Remaining  Chapters 


Chapter  2  reviews  the  literature  relevant  to  the  statement  of  the 
problem,  with  an  integrated  discussion  of  why  internals  were  predicted  to 
perform  better  in  a  therapist  present  condition  while  externals  were 
predicted  to  perform  better  in  a  therapist  absent  condition.  This  prediction 
was  made,  in  part,  because  internals  have  been  found  to  be  less  sensitive  to 
their  own  proprioception  (Vogt,  1975)  and  are  more  prone  to  attempt  to  solve 
problems  through  active  volition  rather  than  through  the  passive  volitional 
processes  required  in  biofeedback.  Thus,  they  might  benefit  from  the 
presence  of  an  active  therapist  to  assist  in  acquiring  these  unfamiliar  skills, 
without  being  unduly  distracted  by  the  presence  of  another.  Externals,  on 
the  other  hand,  might  perform  better  without  a  therapist  present  due  to  their 
greater  reliance  on  chance,  luck,  and  fate  (Carlson,  1982)  which  is  more 
consistent  with  the  nature  of  passive  volition,  their  greater  sensitivity  to 
proprioceptive  information  (Vogt,  1975),  and  their  greater  discomfort  with  a 
potentially  critical  therapist  present.  Specific  literature  on  perceived 
control,  biofeedback,  degree  of  therapist  involvement  and  interpersonal 
effects  on  physiology  are  reviewed  and  discussed  for  their  relevance  to  this 
prediction. 

Further  questions  raised  by  this  literature  relate  to:  1)  the  effect  of  the 
patient's  pre  and  post  training  perception  of  the  therapist  on  the  outcome  of 
training  under  conditions  of  therapist  presence  or  absence;  2)  possible 
differences  in  the  rate  of  learning  thermal  and  EMG  biofeedback  with  either 
the  therapist  present  or  absent;  and  3)  the  possibility  of  change  in  a 
patient's  locus  of  control  as  a  result  of  biofeedback  training.  These  research 


questions  were  addressed  through  appropriate  analyses  of  data  collected  in 
this  study.  The  hypothesis  and  research  questions  of  this  investigation  are 
presented  at  the  end  of  Chapter  2. 

Chapter  3  discusses  the  research  participants  involved  in  this  study, 
apparatus,  instruments,  therapist,  procedures  and  data  analyses  employed. 

Chapter  4  presents  the  results  of  the  investigation  and  Chapter  5 
provides  a  summary,  discussion  of  these  results,  conclusions  and 
recommendations  for  future  research  and  treatment. 


CHAPTER  2 


CONCEPTUAL  FOUNDATION 


Perceived  Control 

What  seems  a  valuable  topic  for  exploration  is  to  determine  the  optimal 
level  of  therapist  involvement  in  biofeedback  training  based  on  some 
assessment  of  the  perceived  control  of  an  individual  at  the  outset  of 
treatment.  This  could  optimize  the  learning  which  takes  place  and  most 
economically  use  the  time  of  the  trainers  involved.  To  insist  on  having  a 
trainer  present  with  an  individual  who  finds  this  intrusive  is  just  as 
counterproductive  as  to  leave  someone  else  to  figure  out  the  task  on  his  or 
her  own  who  finds  this  to  be  threatening. 

Carlson  (1982)  advocates  the  application  of  the  concept  of  perceived 
control  to  the  field  of  biofeedback  and  promotes  research  in  this  area  as  a 
way  of  further  testing  the  concept.  He  uses  this  term  to  encompass  a  group 
of  cognitive  social  learning  theories  including  internal-external  locus  of 
control  (Rotter,  1966),  self-efficacy  (Bandura,  1977),  learned  helplessness 
(Seligman  and  Maier,  1967)  attribution  theory  (Miller  and  Norman,  1979)  and 
reactance  theory  (Brehm,  1966;  Wortman  <Sc  Brehm,  1975).  Of  these,  the 
locus  of  control  construct  of  Rotter  has  received  the  most  attention  in  the 
biofeedback  literature  (Carlson,  1982). 


Rotter  (1966)  states  that  when  an  individual  perceives  that  an  event  is 
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not  entirely  contingent  upon  his  action  but  the  result  of  luck,  chance,  fate, 
under  the  control  of  powerful  others,  or  is  unpredictable  because  of  the 
great  complexity  of  forces  surrounding  him,  the  event  is  said  to  be  under 
external  control.  If  an  event  is  perceived  as  contingent  upon  his  own 
behavior  or  permanent  characteristics,  the  event  is  said  to  be  under  internal 
control.  Rotter  emphasizes  certain  important  facts:  that  locus  of  control  is 
a  matter  of  perception;  it  is  learned,  and  therefore  can  be  changed;  that  it 
is  on  a  continuum;  for  a  given  individual,  it  represents  an  admixture  of 
varying  degrees  of  internality/externality;  and  finally,  there  can  be  a 
considerable  difference  between  an  individual's  general  orientation  to  this 
dimension  and  his  or  her  specific  orientation  to  a  given  set  of  circumstances. 

The  above  point  regarding  locus  of  control  being  on  a  continuum  bears 
repeating.  The  literature  tends  to  describe  individuals  as  either  internals  or 
externals,  suggesting  the  concept  of  dichotomous  groups,  and  implying  that 
such  individuals  actually  exist.  This  is  clearly  against  Rotter's  intention 
(Rotter,  1975),  and  while  convenient,  does  a  disservice  to  his  theory  and  sets 
the  stage  for  possible  misinterpretation  of  the  published  literature.  While 
this  convention  will  be  followed  in  this  review,  it  is  important  to  understand 
that  when  a  subject  is  referred  to  as  either  internal  or  external,  it  is  really 
a  reference  to  the  degree  of  internality  or  externality  which  he  or  she 
exhibits,  and  is  not  meant  to  place  him  or  her  in  a  specific  group. 

Locus  of  control  has  been  applied  to  the  field  of  biofeedback  in 
primarily  one  of  two  ways:  1)  To  determine  how  a  person  would  perform  on 
a  biofeedback  task  based  upon  his  or  her  degree  of  internality  or  externality; 


and  2)  Whether  the  learning  of  a  biofeedback  task  would  alter  the  degree  of 
internality/externality  of  a  given  individual. 

The  former  group  of  studies  has  attempted  to  predict  whether  internals 
or  externals  would  perform  better  at  a  biofeedback  task.  The  basic  thinking 
underlying  this  research  has  been  that  internals,  being  more  interested  in 
controlling  their  environment  (within  and  without)  (Carlson,  1982)  and  being 
more  self-confident  (Zimet,  1979),  would  perform  better  on  a  biofeedback 
task.  The  findings  are  contradictory  and  inconclusive.  Reinking,  Morgret, 
and  Tamayo  (1976)  and  Carlson  (1977)  found  internals  to  be  better  at 
lowering  their  forehead  EMG  than  externals,  while  others  (Modell,  1978; 
Stephenson,  Cole,  6c  Spann,  1979)  report  no  significant  differences  between 
the  two  groups.  Similarly  contradictory  findings  have  been  reported  with 
studies  employing  heart  rate  and  EEG  as  the  biofeedback  task  (Carlson, 

1982).  Zimet  (1979)  concluded  that  "contradictory  evidence  and 
methodological  problems  make  it  impossible  to  draw  any  conclusions  regarding 
the  connection  between  internality-externality  and  biofeedback  performance" 
(p.  871). 

The  role  of  the  therapist  had  not  been  taken  into  account  in  these 
original  formulations,  however,  nor  had  the  conditions  of  training. 
Interestingly,  Carlson  and  Feld  (1978),  reasoning  from  an  observation  of 
Lefcourt  (1976)  that  externals  appear  to  be  more  responsive  to  social  cues 
than  internals,  were  able  to  eliminate  the  differences  in  the  ability  of 
internals  and  externals  to  lower  EMG  levels  via  biofeedback  by  the  addition 
of  a  social  reinforcer  to  the  treatment  regimen.  This  suggests  that 
performance  differences  on  a  biofeedback  task  may  be  mitigated  by  the 
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proper  structuring  of  the  training  environment  with  regard  to  personality 
characteristics.  Zimet  (1979)  suggests  that  the  relative  success  or  failure  of 
individuals  in  biofeedback  may  be  dependent  upon  the  instructional  set  under 
which  they  learn.  He  concluded  that  externals  would  do  better  in  a  highly 
structured  framework  and  internals  in  a  loosely  structured  one.  Similarly, 
Carlson  (1982)  concluded  "that  the  mere  presence  of  a  powerful  social 
reinforcer  in  the  setting,  even  though  intended  to  be  response-independent, 
may  have  differentially  affected  internals  and  externals"  (p.  363).  Thuc,  the 
controversy  in  the  literature  could  be  related  to  the  failure  to  account  for 
the  therapist  and  his  role  in  the  process,  and  attention  to  the  interaction 
between  personality  characteristics  and  the  training  environment  as 
significant  variables. 

The  second  group  of  studies  is  of  interest,  in  part,  because  of  an 
association  noted  in  the  literature  between  external  locus  of  control,  and 
such  negative  tendencies  as  anxiety,  hopelessness,  depression,  more  severe 
psychopathology,  a  poor  attitude  toward  education  and  poor  academic 
performance  (Zimet,  1979).  Hence,  an  assumption  was  made  that  moving 
people  toward  greater  internality  would  be  a  desirable  therapeutic  goal. 
However,  as  Zimet  (1979)  points  out,  it  remains  unclear  if  externality  itself 
is  the  cause  of  these  negative  tendencies,  or  a  result  of  them. 

While  not  necessarily  the  intent  of  the  experimenter,  several  studies 
have  noted  a  shift  from  externality  toward  internality  following  biofeedback 
training.  One  of  the  first  (Leeb,  Fahrion,  French,  <5c  Thommes,  1974)  noted 
this  shift  following  a  12-hour  biofeedback  training  session  over  a  two-day 
period.  Multimodal  training  was  employed  (EMG,  skin  conductance,  EEG,  and 


hand  temperature)  and  the  Rotter  I  -E  scale  was  the  measure  employed.  A 
small  N  (14)  and  the  short  duration  of  testing  limited  the  finding's  value  to 
that  of  a  suggestion  for  further  research  into  the  effect  of  biofeedback  on 
personality  characteristics.  Significant  shifts  toward  internality  were 
reported  following  biofeedback,  relaxation  training,  and  placebo  medication 
administered  to  a  group  of  tension  headache  patients  (Cox,  Freundlich,  & 
Meyer,  1975).  Stern  and  Berrenberg  (1977)  observed  that  their  subjects 
moved  toward  greater  internality  on  the  personal  control  subscale  of  the 
Rotter  I-E  scale  (Mirels,  1970)  as  a  result  of  true  EMG  biofeedback,  while 
no-feedback  and  false-feedback  controls  showed  no  such  change. 

Carlson  (1977)  and  Carlson  and  Feld  (1978)  both  reported  a  significant 
shift  toward  internality  among  externals  following  frontalis  EMG  biofeedback, 
whereas  their  counterparts  in  a  control  condition  did  not  show  this  shift. 
Significantly,  actual  changes  in  EMG  levels  were  not  correlated  with  changes 
in  I-E  scores,  suggesting  that  the  entire  training  environment,  rather  than  the 
change  in  EMG  levels  alone  was  responsible  (Carlson,  1982).  Holliday  and 
Munz  (1978)  reported  that  while  EMG  feedback  did  not  increase  internality 
in  a  group  of  "psychosomatic’'  subjects,  it  did  so  in  a  control  group  of 
"normal"  subjects. 

Cusack  (1979)  hypothesized  and  found  a  shift  toward  internality  among  a 
group  of  headache  patients  following  treatment  with  EMG  biofeedback.  She 
also  noted  that  a  greater  shift  toward  internality  occurred  in  subjects  who 
had  an  earlier  age  of  headache  onset.  No  such  shift  was  noted  among  a 
group  of  controls  exposed  to  relaxation  training  without  biofeedback,  though 
it  is  important  to  note  that  the  control  group  was  already  more  internal  than 


the  experimental  group  at  the  outset  of  the  study.  She  also  reported  that 
changes  in  locus  of  control  did  not  correlate  with  changes  in  measures  of 
symptom  relief.  Holroyd  et  al.  (1984)  found  a  substantial  shift  toward 
greater  internality  among  their  subjects  in  a  high-success  EMG  biofeedback 
training  group  of  tension  headache  patients,  but  little  change  in  two 
moderate-success  groups.  They  did  find  a  significant  correlation  between  a 
movement  toward  internality  and  improvement  in  headache  symptoms  in  the 
high-success  condition.  Interestingly,  improvements  in  headache  activity  were 
uncorrelated  with  changes  in  EMG.  Holroyd  et  al.  (1984)  conclude  that  "the 
effectiveness  of  EMG  biofeedback  training  with  tension  headache  may  be 
mediated  by  cognitive  changes  induced  by  performance  feedback  and  not 
primarily  by  reductions  in  EMG  activity"  (p.1039). 

Thus  the  literature  appears  to  indicate  a  shift  toward  greater  internality 
among  a  variety  of  populations  experiencing  true  EMG  biofeedback.  It 
remains  unclear  as  to  the  duration  of  this  shift,  as  no  follow-up  data  are 
reported  and  the  period  between  measurements  was  brief.  It  is  also  unclear 
whether  such  a  shift  can  be  found  in  other  training  modalities,  as  Johnson 
and  Meyer  (1974)  using  alpha  EEG  training,  and  Tindel  (1977)  using  skin 
temperature  training  did  not  report  such  a  shift.  An  interesting  finding  of 
the  Johnson  and  Meyer  (1974)  study  was  that  those  individuals  who  were  not 
able  to  succeed  at  the  biofeedback  task  experienced  a  marginally  significant 
shift  toward  externality,  lending  some  support  to  the  focus  which  Holroyd  et 
al.  (1984)  place  upon  the  role  of  perceived  success  in  biofeedback  learning. 
Carlson  (1982)  raises  the  question  of  whether  it  is  learning  to  alter  EMG 
levels  itself,  or  a  product  of  the  entire  circumstances  surrounding  the 


14 


biofeedback  experience  that  result  in  a  shift  in  locus  of  control.  Finally, 
even  if  biofeedback  does  produce  a  lasting  shift  in  locus  of  control,  is  this 
shift  desirable  ? 

Rothbaum,  Weisz,  and  Snyder  (1982)  have  challenged  locus  of  control, 
learned  helplessness  and  attribution  theorists  concerning  the  accuracy  of 
defining  inward  behaviors  (passivity,  withdrawal,  and  submissiveness)  as  signs 
of  relinquished  perceived  control.  They  persuasively  argue  for  a  two-process 
model  of  perceived  control,  redefining  control  into  primary  and  secondary 
types,  based,  in  part,  on  the  contention  that  "people  attempt  to  gain  control 
not  only  by  bringing  the  environment  into  line  with  their  wishes  (primary 
control)  but  also  by  bringing  themselves  into  line  with  environmental  forces 
(secondary  control)"  (p.5). 

They  describe  four  manifestations  of  secondary  control:  1)  Predictive 
control  -  "the  ability  to  predict  aversive  events  to  avoid  disappointment" 

(p.  13).  They  emphasize  the  highly  aversive  nature  of  disappointment,  and 
discuss  the  literature  on  task  difficulty  preference,  noting  that  those 
individuals  classically  seen  to  be  lacking  in  self-esteem  preferred  low  or  high 
difficulty  tasks  and  could  be  interpreted  to  fear  disappointment  to  the  degree 
that  they  preferred  either  easy  tasks  or  difficult  tasks  that  they  would  be 
less  likely  to  be  criticized  for  failing  at,  thereby  avoiding  disappointment  as 
well  as  maintaining  secondary  control.  2)  Illusory  control  -  aligning  oneself 
with  the  force  of  chance  in  order  to  share  in  the  control  exerted  by  that 
powerful  force.  Certain  individuals,  often  described  as  externals,  respond  to 
a  chance-determined  situation  as  if  it  were  controllable,  failing  to  distinguish 
adequately  between  a  chance  and  skill  situation.  Further,  externals  seem  to 


prefer  a  chance  over  a  skill  situation,  and  internals  prefer  the  opposite. 

Citing  the  congruence  hypothesis,  which  states  that  people  reserve  energy  for 
activities  that  match  the  form  of  control  they  feel  best  able  to  exercise, 
they  quote  Cherulnik  and  Citrin  (1974):  "Externals  do  not  feel  powerless, 
but  simply  pursue  rewards  in  different  avenues"  (p.404).  3)  Vicarious  control 

-  associating  with  powerful  others  in  order  to  share  in  their  control.  They 
stress  that  this  control  is  neither  a  means  to  an  end  nor  a  method  of 
fulfilling  others'  objectives  but  is  desired  for  its  own  sake.  This  kind  of 
control  appears  related  to  identification,  and  the  authors  review  the 
considerable  literature  on  these  concepts  and  how  it  relates  to  their  concept 
of  vicarious  control.  4)  Interpretive  control  -  attempting  to  discover  meaning 
and  understanding  over  a  situation  as  a  means  of  restoring  a  sense  of  control 
over  it.  Significantly,  in  reviewing  the  literature  on  learned  helplessness,  the 
authors  assert  that  helpless  subjects  become  preoccupied  with  the  explanation 
of  their  inability,  whereas  mastery-oriented  subjects  focus  on  solving  the 
problem.  This  device  serves  the  purpose  of  returning  a  sense  of  control  to 
the  individual  in  a  secondary  manner  when  it  is  objectively  out  of  his 
control.  Reflecting  Lazarus'  (1977)  thinking,  the  authors  note  that  a 
cognitive  reinterpretation  of  an  event  frequently  reduces  the  stress 
associated  with  it,  even  when  the  objective  reality  cannot  be  changed,  and 
cite  studies  of  rape  victims,  accident  victims,  and  terminally  ill  patients  in 
support  of  this. 

Rothbaum  et  al.  conclude  that  while  inward  behavior  may  signify  an 
abandoning  of  control,  it  need  not  always  do  so,  and  they  propose  a  model  of 
secondary  control  that  describes  continued  attempts  by  individuals  to  maintain 
a  sense  of  control  over  themselves  and  the  situation.  Evidence  for  this 


16 


exists  when  signs  of  persistent  inward  behavior,  characterized  by  a  pervasive 

effort  to  fit  in  effectively  with  one's  environment,  continue  in  a  context  of 

objective  failure.  They  predict  from  their  model  that  secondary  control  is 

most  likely  to  be  exhibited  by  persons  who  have  experienced  recurring  prior 

failures,  chronic  disability,  external  locus  of  control,  low  self-esteem,  or  high 

failure  avoidance.  This  comes  from  a  recurring  inability  to  achieve  primary 

control,  a  congruence  with  secondary  control  via  personality  characteristics, 

and  the  success  of  secondary  control  in  their  lives. 

Perceived  uncontrollability  is  most  likely  to  occur  in  persons  who  rely 

principally  upon  primary  control  i.e.  internal  locus  of  controls,  high 

motivation  for  success,  or  Type  A's.  These  individuals  typically  face  failure 

with  renewed  effort,  and  are  less  likely  to  have  developed  alternate  coping 

strategies  (secondary  control  mechanisms).  They  conclude  that  preference  for 

style  of  control  is  due  to  both  personality  characteristics  and  situational 

factors.  They  advocate  focusing  research  on  studying  the  optimal  balance  of 

styles  of  control  for  a  given  individual  in  a  given  set  of  circumstances  and 

discuss  the  various  therapeutic  implications  of  their  position: 

It  may  be  important  to  match  therapeutic  methods  to  clients  along 
dimensions  suggested  by  the  two-process  model.  Therapeutic  outcome 
research  indicates  for  example,  that  individuals  with  an  external  locus  of 
control  benefit  more  from  directive  interventions  whereas  individuals  with 
an  internal  locus  of  control  profit  more  from  nondirective  interventions 
(p.31). 

This  theoretical  formulation  seems  most  applicable  to  the  biofeedback 
treatment  of  chronic  headache  patients.  As  a  group,  headache  patients  have 
been  forced  to  adapt  to  a  condition  for  which  they  are  often  held 
responsible  and  are  accused  of  using  for  secondary  gain,  yet  for  which  they 


17 


feel  totally  out  of  control.  Migraineurs,  in  particular,  have  been 
characterized  as  driven,  compulsive,  demanding  individuals  who  are  masters  of 
whatever  they  attempt  -  except  their  headaches  (Dumouchel,  1982).  Thus, 
there  is  a  group  of  patients  that  both  by  personality  and  situation,  have  been 
led  to  either  abandon  a  sense  of  primary  control  over  their  condition,  or 
utilize  secondary  control  to  manage  it. 

Biofeedback  is  often  described  as  a  method  wherein  passive  volition,  a 
process  of  allowing  the  body  to  achieve  a  given  condition  rather  than  making 
it  happen,  is  employed  to  achieve  self-regulatory  control  (Pepper,  1979). 

This  process  appears  similar  to  the  principles  of  secondary  control  described 
above.  This  further  suggests  that  those  individuals  who  are  familiar  with 
secondary  control  processes  would  be  more  available  to  acquire  the  self- 
regulatory  skills  learned  in  biofeedback,  than  those  individuals  who  are  seen 
to  operate  predominantly  under  primary  control.  This  is  consistent  with  the 
current  biofeedback  literature  (Schwartz  &  Fehmi,  1982)  which  notes  the 
difficulty  of  Type  A  personalities  in  abandoning  a  striving  mode  and 
accepting  a  passive  mode  in  order  to  learn  self-regulation. 

A  reformulation  of  the  above  prediction  about  the  type  of  therapeutic 
intervention  and  locus  of  control  is  necessary  for  the  biofeedback  task.  The 
concept  of  passive  volition  entails  the  abandonment  of  a  striving,  achieving 
mode  and  a  turning  of  the  attentional  processes  inward.  This  allowing  of 
things  to  "just  happen"  is  seen  as  a  more  natural  task  for  those  individuals 
already  familiar  with  secondary  control  processes  (i.e.  externals)  and  is  more 
difficult  for  individuals  invested  in  primary  control  processes  (i.e.  internals), 
resulting  in  the  latter  group  requiring  the  more  directive  therapist  assistance. 


This  is  in  part  predicted  because  the  internals,  in  employing  their  more 
familiar  striving  mode  will  become  more  readily  frustrated  with  the  task 
when  this  method  fails,  and  require  more  therapist  directed  assistance  to 
facilitate  their  learning  of  the  task.  They  will  be  more  likely  to  require 
guidance  in  acquiring  passive  volition,  a  secondary  control  parameter. 
Externals,  on  the  other  hand,  preferring  tasks  of  luck,  chance  and  ambiguity, 
will  find  the  amorphous  instruction  to  "just  allow  the  red  light  to  come  on 
and  allow  yourself  to  let  go  and  relax",  without  any  description  of  how  to 
achieve  this,  a  pull  to  fall  back  on  their  natural  secondary  control 
mechanisms  and  learn  the  task  better  without  a  potentially  critical  therapist 
present. 

That  two  different  modes  of  learning  appear  to  be  operating  is  suggested 
by  Traub  and  May  (1983)  demonstrating  in  two  experiments  that  learned 
helplessness  actually  facilitated  learning  on  a  biofeedback  task  while 
interfering  with  a  cognitive  performance  task.  They  submit  that  passive 
attention,  not  active  striving  is  the  key  to  attainment  of  control  over 
autonomically  mediated  processes  such  as  sexual  arousal,  urination,  and 
relaxation  (see  also  Pepper,  1979).  Vogt  (1975)  has  observed  that  a  sample 
of  external  subjects  were  more  aware  of  proprioceptive  feedback  from  their 
muscles  during  a  muscle  relaxation  task  than  a  matched  sample  of  internals. 
This  suggests  that  externals  should  have  less  trouble  learning  the  task  if 
encouraged  to  use  their  own  resources  without  outside  interference,  while 
internals  may  require  a  greater  degree  of  guidance  to  focus  on  their  own 
proprioceptive  information.  Houston  (1972)  found  that  while  internals  and 
externals  do  not  differ  in  the  degree  of  anxiety  which  they  report  in  a 


stressful  situation,  internals  evidence  significantly  greater  physiological 
response  than  do  externals.  This  further  suggests  a  greater  lack  of 
awareness  of  proprioceptive  information  in  internals,  perhaps  from 
defensiveness  (Houston,  1972),  and  supports  the  hypothesis  that  the  internals 
will  require  the  greater  degree  of  assistance  in  learning  biofeedback. 

Finally,  Carlson  (1977)  observed  that  while  internals  were  better  able  to 
learn  to  lower  their  EMG  levels  than  externals,  they  reported  feeling  less 
relaxed  than  the  external  subjects  following  training.  This  suggests  that 
while  achieving  their  characteristic  greater  control,  they  did  so  through  an 
active  volitional  mechanism  that  did  not  allow  them  to  achieve  a  true  state 
of  self-regulation.  No  praise  or  verbal  information  of  any  kind  was  provided 
to  the  subjects  relevant  to  their  performance  in  the  experiment.  Thus,  while 
ostensibly  performing  in  a  more  successful  manner  than  the  externals,  the 
internals  actually  failed  to  grasp  the  nature  of  the  relaxation  task  on  their 
own. 

Biofeedback 

Biofeedback  has  become  an  accepted  form  of  treatment  for  such 
conditions  as  migraine  (Diamond,  Diamond-Falk,  <5c  Deveno,  1978;  Fahrion, 

1977;  Sargent,  Green  dc  Walters,  1972),  muscle-contraction  headache 
(Budzynski,  1978;  Hutchings  dc  Reinking,  1976;  Philips,  1977),  Raynaud's 
phenomenon  and  disease  (Taub  dc  Stroebel,  1978),  and  numerous  other 
conditions.  Basic  criteria  have  been  established  outlining  essential  conditions 
for  the  successful  accomplishment  of  this  treatment  (Schwartz  dc  Fehmi, 

1982),  although  controversy  continues  as  to  its  efficacy  as  is  demonstrated  by 


research  which  continues  to  give  conflicting  results  (See  Blanchard  <Jc  Epstein, 
1978;  Ray,  Raczynski,  Rogers  <5c  Kimball,  1979;  Schwartz  &  Beatty,  1977;  and 
White  <5c  Tursky,  1982,  for  reviews).  One  frequently  finds  the  efficacy  of 
the  technique  being  supported  by  clinician-researchers  in  their  studies,  and 
being  found  non-efficacious  or  equivocal  by  laboratory  based  studies. 

This  is  not  surprising  given  the  considerable  differences  usually  found 
between  the  two  settings.  These  differences  can  perhaps  best  be  summarized 
as  follows:  Laboratory  based  biofeedback  is  often  concerned  with 
investigating  whether  or  not  a  specific  physiological  response  can  be 
conditioned,  while  clinical  biofeedback  is  often  concerned  with  teaching  a 
specific  set  of  skills  which  can  be  generalized  to  a  variety  of  settings,  and  a 
cognitive  understanding  of  the  relationship  between  the  skill  being  learned 
and  the  condition  for  which  the  patient  has  sought  treatment.  Laboratory 
based  biofeedback  studies  (cf.  Segreto-Bures  <5c  Kotses,  1982)  frequently 
attempt  to  minimize  all  extraneous  variables  to  the  point  that  they  often 
remove  many  of  the  ingredients  considered  essential  for  clinical  biofeedback. 
Instructions  are  usually  limited  to  "make  the  tone  lower"  with  intentional 
failure  to  give  the  subject  any  cognitive  cues  as  to  how  to  achieve  this,  or 
even  provide  an  awareness  between  the  "feedback"  and  the  specific 
physiological  variable  being  studied.  This  conditioning  research  is  important, 
and  has  done  much  to  increase  our  awareness  of  the  breadth  of  physiological 
learning  which  can  take  place.  But  it  is  a  considerable  leap  to  then  assert 
that  after  exposure  to  such  limited  instruction  (often  as  little  as  one  20 
minute  trial),  the  subject  either  has  or  has  not  improved  on  a  clinical 
condition  as  a  result  of  biofeedback. 


Much  of  the  research  questioning  the  clinical  efficacy  of  biofeedback  has 
been  criticized  for  methodological  and  other  weaknesses  by  Steiner  and  Dince 
(1981).  They  argue  that  existing  biofeedback  research  must  be  reviewed  with 
caution,  particularly  that  which  employs  laboratory  conditions  and  then 
attempts  to  make  clinical  generalizations  from  them.  Simply  exposing  an 
individual  to  flashing  lights  or  changing  tones  does  not  constitute  biofeedback 
training  and  yet  many  studies,  critical  of  biofeedback  and  claiming  to  fail  to 
find  treatment  signficance,  did  just  that.  No  criteria  for  successful 
biofeedback  training  were  established,  therapists  were  laboratory  assistants 
rather  than  skilled  trainers,  and  laboratory  settings  were  employed  using 
undergraduate  psychology  majors.  In  brief,  Steiner  and  Dince  argue  that 
clinical  conclusions  should  be  drawn  only  from  a  clinical  population,  treated 
by  trained  therapists  to  a  predetermined  level  of  training  in  a  clinical  setting 
before  conclusions  can  be  reached  about  the  efficacy,  or  lack  thereof,  of  a 
particular  biofeedback  procedure  for  a  given  condition.  These  conclusions 
have  in  turn  been  challenged  by  Kewman  and  Roberts  (1983)  who  argue  that 
the  literature  does  not  support  the  value  of  training  to  specific  criteria,  nor 
does  it  support  the  contention  that  therapist’s  degree  of  training,  warmth, 
or  level  of  interaction  is  significant  to  treatment  outcome. 

What  appears  to  some  to  be  a  desirable  condition  for  successful  training 
on  a  thermal  biofeedback  task  is  the  positive  attitude  of  the  trainer  or 
therapist,  as  has  been  noted  by  Taub  (1977),  Taub  and  School  (1978)  and 
others  (i.e.  a  warm,  positive,  believing,  therapist  produces  much  better 
clinical  results  than  a  cold,  aloof,  mechanical  experimenter).  Blanchard  et 
al.  (1983),  question  this,  however,  and  conclude  from  their  research  that 
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"there  are  no  significant  linear  relationships  between  perceived  therapist 
competence,  helpfulness  or  warmth  and  outcome  following  relaxation  therapy 
or  biofeedback  training"  (p.213).  They  conclude  in  the  same  article  that  the 
experience  level  of  the  therapist  and  training  to  criterion  are  not  significant 
factors  in  patient  outcome.  This  is  an  interesting  conclusion  given  that  they 
acknowledge  a  limitation  of  their  study  being  that  their  therapists  were 
"perceived  as  extremely  competent,  helpful  and  warm"  (p.214).  Thus,  a 
controversy  has  developed  in  biofeedback  which  needs  further  exploration  and 
clarification  to  adequately  resolve  the  problem  of  what  the  therapist  does 
or  does  not  contribute  to  treatment. 

What  may  account  for  some  of  the  controversy  is  the  failure  in  most  of 
these  studies  to  address  the  nature  of  patients'  individual  differences  and 
possible  interaction  with  therapist  variables.  This  may  present  a  problem 
given  two  areas  of  related  research:  degree  of  therapist  involvement;  and 
interpersonal  effects  on  psychophysiology.  These  areas  suggest  that  the 
presence  or  absence  of  a  therapist  may  significantly  affect  the  outcome  of 
the  training  in  certain  individuals,  thus  leading  to  erroneous  conclusions 
regarding  the  efficacy  of  biofeedback  in  certain  populations. 

Degree  of  Therapist  Involvement 

The  relationship  between  the  therapist  and  client  has  long  been  seen  as 
a  significant  component  in  the  process  and  outcome  of  counseling  and 
psychotherapy.  Historically,  Rogers  (1961)  reviewed  a  number  of  studies 
which  support  the  importance  of  the  therapist's  characteristics  and  their 
effect  on  psychotherapy.  He  concluded  from  these  studies  that  the  attitudes 


and  feelings  of  the  therapist  and  how  they  are  perceived  by  the  client  are 
most  important  in  the  therapeutic  relationship,  regardless  of  theoretical 
orientation  or  techniques  used.  More  recently,  this  issue  has  been  discussed 
in  the  field  of  biofeedback  (Frank,  1977;  Bram  Amar,  1979;  Ray  et  al.,  1979; 
Schwartz  &  Fehmi,  1982). 

The  Applications  Standards  and  Guidelines  for  Providers  of  Biofeedback 
Services  states: 

As  in  most  other  treatments,  the  therapeutic  relationship  and 
characteristics  of  the  therapist  and  assistants  are  important.  Among  the 
therapist  characteristics  often  considered  essential  for  effective  therapy 
are  empathy,  genuineness,  a  warm  and  encouraging  attitude,  credibility, 
professional  demeanor,  and  objectivity.  (Schwartz  &  Fehmi,  1982,  p.  38) 

Ray  et  al.  (1979)  have  identified  three  categories  which  they  call 
"nonspecific  treatment  effects"  (p.7)  which  may  influence  biofeedback 
learning:  1)  therapist  variables;  2)  patient  variables;  and  3)  situational- 
procedural  variables.  Among  therapist  variables,  they  consider  the  therapist's 
belief  that  he  can  be  of  help  to  the  patient  and  his  enthusiasm  for  the 
treatment  as  primary.  Closely  related  to  this  is  the  therapist's  interest  in, 
and  attitude  toward,  the  patient  and  how  successfully  this  is  communicated 
to  the  patient.  Finally,  the  persuasiveness  of  the  therapist  is  seen  as  a 
significant  factor  in  achieving  a  successful  outcome. 

Patient  variables  include  the  patient's  expectancy  for  success,  previous 
experience  with  healers,  confidence  in  the  present  therapist,  belief  in  the 
efficacy  of  the  treatment,  importance  of  finding  relief  from  his  or  her 
symptoms,  and  finally,  suggestibility  toward  change. 

Situational-procedural  variables  are  considered  to  be:  the  credibility  of 


the  rationale  for  treatment  as  perceived  by  the  patient;  the  therapeutic 
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setting  and  the  suggestibility-enhancing  aspects  of  the  setting  and  procedures; 
direct  suggestion,  such  as  statements  attesting  to  the  efficacy  of  biofeedback 
with  other  patients;  and  finally,  symbolic  suggestion  implied  in  the  rituals 
associated  with  the  specific  treatment  process  (e.  g.  attachment  of 
biofeedback  equipment,  scientific  graphs,  technological  setting  of  the  training, 
etc.).  They  strongly  call  for  further  study  of  these  factors  and  their  effects 
on  biofeedback  learning.  These  "non-specific  treatment  effects"  are  certainly 
deserving  of  further  investigation.  Perhaps  it  would  be  better  to  consider 
them  as  "unspecified  treatment  effects",  in  that  many  studies  have  failed  to 
take  them  into  account  as  potentially  powerful  variables. 

In  one  related  study,  Swann  and  Snyder  (1980)  investigated  the  effect  of 
an  instructor's  preconceived  theory  of  learning  on  student  ability  that  is 
relevant  to  the  above  observations  of  Ray  et  al.  (1979)  on  the  importance  of 
therapist  variables.  Swann  and  Snyder  (1980)  found  that  regardless  of  the 
actual  ability  of  a  given  student,  the  instructor’s  initial  assessment  of  that 
student's  ability  and  the  instructor's  theoretical  bias  regarding  learning  were 
the  primary  factors  in  determining  the  evaluation  of  a  given  student's  final 
success.  This  was  so  even  when  the  behavioral  evidence  contradicted  this. 
(Each  instructor  had  been  taught  either  an  intrinsic  model  of  ability,  i.e. 
knowledge  is  within  the  student  and  simply  must  be  allowed  to  emerge;  or  an 
extrinsic  model,  i.e.  that  the  instructor  must  instill  knowledge  into  the 
student). 

This  is  particularly  relevant  to  the  field  of  biofeedback  and  self¬ 
regulation  where  former  theory  held  that  the  very  physiological  processes 
which  individuals  are  now  learning  to  control  were  involuntary  and  outside 
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conscious  control.  This  "fact"  delayed  the  discovery  of  the  degree  of  self- 
control  possible  considerably,  and  could,  for  a  given  trainer  with  a  bias 
against  such  learning,  continue  to  do  so,  even  if  the  trainee  was  capable  of 
learning  the  process,  by  the  very  debilitating  negative  set  which  the 
instructor  creates.  Further,  whether  the  therapist  believes  that  the  process 
which  the  individual  wishes  to  self-regulate  is  already  under  his  control 
randomly,  and  merely  needs  to  be  brought  into  awareness  to  develop  mastery, 
or  if  she  believes  that  it  is  a  totally  new  skill  which  only  she  can  teach,  is 
going  to  significantly  affect  how  rapidly  the  individual  acquires  self¬ 
regulation,  if  at  all.  This  will  also  affect  how  well  he  will  be  able  to 
generalize  the  particular  skill  to  situations  outside  the  training  setting,  and 
how  well  he  will  be  able  to  generalize  it  to  other  parameters  of  self¬ 
regulation,  e.g.  thermal  to  EMG,  EMG  to  GSR,  etc.  What  is  most  significant 
is  that  these  initial  beliefs,  once  taught,  are  extremely  resistant  to  change, 
even  when  behavioral  evidence  contradicts  them  (Swann  &  Snyder,  1980). 

This  may  well  explain  some  of  the  disparate  findings  in  the  field  of 
biofeedback  between  those  who  argue  for  its  efficacy  and  those  who  argue 
against  -  you  find  what  you're  expecting  to  find,  and  learn  only  what  you 
think  you  can  learn. 

Segreto-Bures  and  Kotses  (1982)  studied  the  effects  of  experimenters' 
expectancies  on  the  ease  of  learning  an  EMG  task  by  instructing  three 
separate  experimenters  that  learning  EMG  biofeedback  was  easy,  difficult,  or 
neutral.  They  then  evaluated  three  groups  of  subjects  for  degree  of  learning 
in  both  a  contingent  and  non-contingent  biofeedback  condition.  While  they 
found  that  those  subjects  in  the  contingent  condition  demonstrated  greater 
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biofeedback  learning  than  those  in  the  non-contingent  condition,  they  failed 
to  demonstrate  a  clear  relationship  between  experimenter  expectancy  and 
EMG  learning.  The  authors  argue  for  a  continued  investigation  of  this 
possible  effect,  however,  and  suggest  that  the  extreme  limitations  which  they 
placed  on  their  experimenters  may  have  prevented  the  results  from  achieving 
significance.  This  experiment  is  more  like  a  conditioning  study  than  a 
clinical  biofeedback  training,  in  that  only  one  session  was  provided  to  the 
subjects  and  they  were  merely  told  to  keep  the  tone  low,  and  "were  not 
informed  of  the  contingency  between  frontal  muscle  activity  and  the  pitch  of 
the  tone,  nor  were  they  provided  with  relaxation  instructions  or  strategies" 
(p.468).  Further,  the  experimenters  were  highly  controlled  in  what  they 
could  say  to  the  subjects  and  were  only  in  contact  wth  the  subjects  to 
attach  the  equipment.  There  was  not  much  time  for  expectancies  to  be 
communicated  to  the  subjects,  yet  the  trends  they  observed  suggested  that 
they  were. 

This  study  exemplifies  one  of  the  continuing  problems  in  the  biofeedback 
literature:  Laboratory  conditioning  paradigms  with  a  strictly  controlled  set 
of  conditions,  particularly  regarding  the  role  of  the  experimenter,  are 
directly  compared  with  clinical  biofeedback  training  with  a  highly  flexible 
therapist  allowed  to  interact  with  the  patient  as  he  deems  best  based  on  his 
clinical  judgement.  The  result  is  like  comparing  apples  and  oranges,  with 
often  disastrous  consequences.  One  of  the  purposes  of  the  present 
investigation  is  to  attempt  to  bridge  the  gap  between  strict  laboratory  rigor, 
which  often  destroys  the  most  therapeutic  elements  of  the  clinical  setting, 


and  the  looseness  of  the  consulting  room  which  makes  relationships  between 
input  and  outcome  difficult  to  decipher. 

Returning  to  the  study  by  Segreto-Bures  and  Kotses  (1982),  they  made  it 
a  point  of  the  experiment  not  to  provide  any  instructions  to  their  subjects 
which  might  aid  them  in  learning  EMG  relaxation.  Those  subjects  who  did 
achieve  some  control  did  so  through  trial  and  error  learning.  This  is  not  the 
most  efficient  way  to  acquire  self-regulation  skills.  Keefe  (1974) 
demonstrated  early  on  that  an  "awareness  of  the  relationship  between 
response  and  reinforcer  greatly  facilitates  the  conditioning  of  increases  in 
skin  temperature  "  (p.59).  Leeb,  Fahrion  and  French  (1974)  found  the 
instructional  set  provided  by  the  experimenter  to  have  a  significant  effect 
upon  the  learning  of  a  thermal  biofeedback  task,  with  those  subjects  being 
provided  a  positive  set  having  the  greatest  increases  in  hand  temperature. 
Bregman  and  McAllister  (1981)  attribute  much  of  the  confusion  in  the 
temperature  feedback  literature  to  the  failure  of  various  experimenters  to 
standardize  instructional  procedures.  In  their  own  study  they  reported  that 
instructions  which  included  suggestions  of  warm  situations  greatly  enhanced 
the  learning  of  a  hand  warming  task,  and  they  called  for  a  greater  attention 
to  the  cognitive  variables  in  hand  temperature  training.  Holroyd  et  al.  (1984) 
have  gone  so  far  as  to  conclude  that  it  is  primarily  the  perception  of 
successful  performer  ce  on  the  part  of  the  subject  that  provides  amelioration 
of  his  or  her  condition,  not  the  physiological  learning  provided  by 
biofeedback.  Thus  the  expectancies  of  the  experimenter  or  therapist,  and 
the  learning  set  under  which  training  is  conducted,  along  with  the  qualities 
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of  the  therapist,  all  seemingly  contribute  to  the  outcome  of  biofeedback 
learning. 

What  then  is  the  proper  role  of  the  therapist  or  experimenter  in  the 
biofeedback  setting  ?  The  question  remains  to  be  answered,  and 
recommendations  range  from  a  highly  involved,  empathic  individual  to  a 
detached  laboratory  assistant  who  may  not  even  be  there  during  the  training. 

Bram  Amar  (1978)  describes  the  role  of  the  therapist  in  biofeedback  as 
that  of  a  teacher  or  coach  who  is  able  to  take  the  complex  process  of 
biofeedback  learning,  break  it  down  in  to  its  component  parts,  and  transmit 
this  understanding  to  the  trainee.  She  observes  that  during  the  course  of 
the  training,  patients  frequently  enter  a  period  during  which  they  report 
doing  better  when  training  alone  or  at  home,  rather  than  when  being 
observed.  This  suggests  that  there  may  be  an  optimal  degree  of  therapist 
presence  or  absence  during  the  actual  biofeedback  training  session  for  a 
given  patient. 

Thus  the  therapist  appears  to  be  a  key  element  in  the  successful 
aquisition  of  biofeedback  learning.  However,  a  body  of  evidence  to  be 
reviewed  below  argues  that  automated  learning,  i.e.  learning  where  the 
individual  acquires  the  skill  essentially  without  trainer  assistance,  may  be 
superior  in  certain  circumstances.  The  appeal  of  an  automated  approach  is 
increasing  as  computer  operated  biofeedback  equipment  becomes  increasingly 
available  and  cost  containment  becomes  a  major  concern  in  all  areas  of 
health  care  delivery. 

Morris  and  Suckerman  (1974)  compared  self-administered  systematic 
desensitization  of  snake  phobic  subjects  between  a  warm  therapist  automated 


group  and  a  cold  therapist  automated  group  and  controls.  They  found  a 
markedly  greater  degree  of  improvement  in  the  subjects  treated  by  the  warm 
therapist  automated  group.  They  concluded  that  therapist  warmth, 
operationalized  in  terms  of  the  therapist’s  voice  quality  was  the  important 
variable  involved  in  producing  change  both  at  completion  of  treatment  and 
followup.  This  led  them  to  assert,  as  others  have  done,  that  therapist 
warmth  is  a  necessary  but  not  sufficient  condition  for  effecting  positive 
change  through  desensitization.  Further,  they  showed  that  automated 
systematic  desensitization  is  a  successful  approach  when  therapist  variables 
are  accounted  for  and  optimized.  Wolfe  (1977),  was  able  to  show  the  value 
of  an  automated,  biofeedback-assisted  training  program  for  systematic 
desensitization  of  performance  anxiety  in  a  population  of  music  students. 
Jurish  et  al.  (1983)  found  that  a  home-based,  minimal-therapist-contact 
treatment  condition  was  at  least  as  efficacious  as  the  clinic-based  treatment 
in  terms  of  reduction  of  (1)  headache  index,  (2)  headache  intensity,  (3) 
headache  frequency,  and  (4)  medication  usage,  and  was  clearly  more  cost- 
effective.  The  group  studied  were  40  vascular  headache  sufferers  who  were 
treated  with  relaxation  training  and  thermal  biofeedback,  under  both 
conditions,  with  the  principal  variable  being  the  amount  of  therapist  contact. 

The  controversy  continues  over  the  impact  of  the  therapist  on  treatment. 
A  warm  accepting  attitude  is  arguably  a  necessary  condition  for  successful 
treatment,  and  may  be  more  effective  than  a  cold  impartial  one.  Yet,  the 
very  presence  of  a  therapist  may  produce  undesirable  results,  and  in 
biofeedback  learning  may  even  be  detrimental,  as  will  be  seen  below. 
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Interpersonal  Effects  on  Psychophysiology 

Numerous  authors  have  been  interested  in  the  effect  one  individual  has 
on  the  physiological  responses  of  another.  Dites  (1957),  using  Galvanic  Skin 
Response  (GSR)  as  a  physiological  measure  of  anxious  or  alerted  responses  of 
the  subject,  correlated  deviations  on  this  measure  with  judges'  ratings  of  the 
degree  of  warm  acceptance  and  permissiveness  on  the  part  of  the  therapist. 
He  found  that  even  a  minute  change  in  direction  of  a  lesser  degree  of 
acceptance  on  the  part  of  the  therapist  resulted  in  increasing  GSR 
deviations.  This  suggested  that  a  decrease  in  the  positive  aspects  of  the 
relationship  is  experienced  at  the  physiological  level  by  the  patient.  Lacey 
(1959)  reviewed  the  psychophysiological  data  on  a  person's  involvement  with 
the  environment  in  the  context  of  the  psychotherapeutic  interview.  He  found 
a  notable  increase  in  heart  rate  and  decrease  in  ecrine  sweat  rate  when  the 
person  was  inwardly  attending  and  the  opposite  pattern  when  he  was 
outwardly  attending.  Archer  et  al.  (1972)  raised  the  question  of  a  variable 
physiological  response  to  the  presence  or  absence  of  a  warm,  accepting 
individual  when  a  subject  was  asked  to  discuss  a  personally  troublesome 
concern.  They  found  that  there  was  an  increasing  degree  of  relaxation 
experienced,  as  defined  by  a  change  in  heart  rate,  and  Galvanic  Skin 
Response  (GSR)  in  individuals  who  were  allowed  to  express  their  concerns  to 
another  person.  They  also  found  that  smaller,  but  notable,  changes  on  these 
measures  were  seen  in  speaking  into  a  tape  recorder,  or  in  just  verbalizing 
the  concerns  aloud.  Although  the  implications  of  this  are  many,  the  concern 
here  is  that  verbalization  and  the  mere  presence  or  absence  of  another 
human  being  produces  physiological  change.  Kiritz  and  Moos  (1974)  have 
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summarized  the  considerable  body  of  literature  on  the  effect  of  interpersonal 
influences  on  physiology.  Most  relevant  for  the  present  investigation  were 
their  observations  on  the  effect  of  support/criticism,  physiological 
covariation,  and  involvement  with  another.  They  reported  that  praise  was 
found  to  decrease  EMG  activity  while  criticism  increased  it.  Several  studies 
cited  by  them  report  that  individuals  who  share  a  common  environment  will 
covary  on  a  variety  of  physiological  indices,  including  heart  rate  and  GSR. 
More  importantly,  this  covariation  is  enhanced  by  an  emotional  relationship 
between  the  two  individuals,  and  has  been  frequently  reported  to  exist 
between  therapist  and  patient  in  a  psychotherapeutic  setting.  The  greater 
the  degree  of  involvement  with  another,  the  greater  the  degree  of  covariance 
found.  Lieberman  (1981),  reviews  both  the  literature  on  electrodermal 
activity,  cardiovascular  activity,  and  respiratory  activity,  and  the  literature 
on  empathy  as  it  applies  to  the  therapeutic  situation,  and  the  interrelation 
between  these  variables.  He  finds  significant  changes  in  these  physiological 
factors  of  the  patient  varying  with  the  degree  of  therapist’s  empathy,  as 
perceived  by  the  patient  and  as  rated  by  outside  observers.  Thus  the  mood, 
attitude,  and  behavior  of  the  therapist  as  well  as  his  relationship  with  the 
patient  may  affect  the  physiology  of  the  patient,  affecting,  in  turn,  the 
physiological  variables  observed  through  biofeedback,  and  therefore,  the 
overall  learning  of  the  biofeedback  task. 

Taub  (1977),  Taub  and  School  (1978)  and  Leeb,  Fahrion  and  French  (1974) 
all  found  that  in  a  biofeedback  hand  warming  task,  the  experimenter’s 
nteraction  with  the  subject  is  important  in  temperature  self-regulation 
training.  Taub  labeled  this  observation  the  ’’person  factor",  and  found  it  to 
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be  "by  far  the  largest  experimental  effect  we  have  obtained  by  the 

manipulation  of  any  single  variable  in  our  entire  sequence  of  experiments" 

(Taub  <3c  School,  1978,  p.  617).  He  cites  Burch  and  Ray  (1948)  and  Mittleman 

and  Wolff  (1939)  as  reporting  that  hand  temperature  is  particularly  sensitive 

to  emotional  influences.  Taub  concludes  that  autonomic  self-regulation 

training,  in  general,  may  be  more  sensitive  to  emotionalizing  stimulus 

conditions  than  other  types  of  training: 

The  autonomic  nervous  system  is  that  part  of  the  nervous  system 
most  closely  associated  with  emotions;  and  if  one  puts  too  much 
stress  into  the  system  early  in  training,  the  resulting  increase  in 
autonomic  activity  may  well  override  other  effects  mediated  by  the 
system.  (Taub,  1977,  p.  277) 

Suter,  Fredericson  and  Portuesi  (1983)  called  upon  this  "person  factor"  as 
a  possible  explanation  for  their  failure  to  replicate  successfully  an  earlier 
study  they  had  conducted.  They  noted  considerable  differences  between  the 
experimenter's  positive  expectations  and  gregariousness  in  the  original  study 
and  that  of  the  experimenter  in  the  second  study.  They  further  observed 
that  if  their  speculation  was  correct  "the  psychophysiological  mechanisms  of 
biofeedback  must  be  very  delicate  indeed  —  vastly  more  fragile  than,  for 
example,  the  robust  processes  underlying  ordinary  operant  conditioning" 

(p.581). 

Wolfe  (1977)  found  that  there  was  little  difference  in  outcome 
between  music  students  with  self-reported  performance  anxiety  who  were 
treated  with  therapist  administered  biofeedback  assisted  systematic 
desensitization,  and  those  who  engaged  in  a  self-administered  program.  Both 
were  equally  successful  in  lowering  EMG  and  in  reducing  self-reported 
measures  of  performance  anxiety  on  a  number  of  measures,  despite  the 


33 


therapist  being  described  as  warm  and  empathic.  This  was  contrary  to  his 
original  hypothesis  that  the  therapist-assisted  group  would  do  better.  He  did 
find,  however,  that  the  self-administered  group  actually  had  lower  EMG 
levels  throughout  the  experiment.  He  explained  these  findings  as  follows: 

1)  The  presence  of  the  therapist  was  actually  distracting  to  the  individual 
and  interfered  with  the  acquisition  of  biofeedback  learning;  2)  The  two 
groups  had  different  expectancies  as  to  the  presence  of  the  therapist  and 
different  cognitive  sets  regarding  this;  and  3)  Subjects  in  the  therapist- 
assisted  group  may  have  experienced  somp  performance  anxiety  in  the 
presence  of  the  therapist.  (Some  habituation  was  observed  after  the  third 
therapist-assisted  session  which  further  supported  this.) 

Wolfe  (1977)  therefore  concludes  that  "the  therapist's  presence  was 
interpreted  as  distracting  and  anxiety  evoking  resulting  in  greater  difficulty 
decreasing  muscle  tension  levels  during  the  first  two  treatment  sessions  and 
slightly  higher  EMG  levels  throughout  the  experiment  for  the  T-A  group" 
(p.51).  He  further  speculates  that  the  interference  of  the  therapist  may  be 
related  to  the  nature  of  the  biofeedback  task  (i.e.  attention  to  a 
magnification  of  internal  processes)  resting  primarily  on  the  distracting  nature 
of  another's  presence,  and  not  be  applicable  to  other  forms  of  interactive 
therapy.  He  encourages  other  researchers  to  account  and  control  for 
differences  in  the  attentional  and  performance  demands  of  various  procedures. 
Finally,  he  calls  for  future  research  to  better  account  for  the  role  of 
individual  differences  in  selecting  a  particular  treatment  approach  for  a  given 
individual  with  respect  to  *its  being  therapist-assisted  or  self-administered. 


Hendler  et  al.  (1978)  observed  what  they  label  "the  effect  of  person"  to 
produce  a  variation  (both  increases  and  decreases)  in  EMG  response  to  the 
presence  or  absence  of  a  therapist  of  up  to  300%  within  a  subject  and  800% 
between  subjects.  They  were  able  to  rule  out  the  startle  response  as 
accounting  for  this  finding,  and  called  for  the  control  of  this  powerful 
variable  in  biofeedback  research. 

Borgeat  et  al.  (1980)  studied  the  effect  of  a  therapist’s  active  presence 
on  a  subject’s  ability  to  lower  EMG  levels.  The  population  studied  was  a 
group  of  tension  and  mixed  headache  patients.  The  researchers  hypothesized 
that  the  group  receiving  active  therapist  assistance  would  more  readily 
acquire  skill  in  reducing  its  EMG  levels.  Contrary  to  their  expectations,  all 
EMG  levels  were  higher  in  the  therapist-present  condition.  They  were  unable 
to  specify  the  mechanisms  by  which  the  therapist's  presence  produced  this 
result,  though  they  suggest  that  confusion  resulting  from  multiple  stimuli  may 
be  responsible,  and  recommend  further  research  to  explore  this  issue. 

Bregman  &  McAllister  (1983)  predicted  that  the  presence  of  an 
experimenter  during  training  would  inhibit  the  learning  of  a  thermal 
biofeedback  task  and  found  that  this  was  in  fact  the  case.  A  complete  lack 
of  ability  to  control  skin  temperature  was  observed  in  the  majority  of  the 
subjects  in  the  experimenter-present  condition.  They  theorized  that  social 
facilitation  theory,  i.e.  the  presence  of  spectators  impairs  the  learning  of 
new  tasks  but  enhances  the  performance  of  well-learned  tasks  (Zajonc,  1965), 
provided  the  best  account  of  this  finding.  In  addition,  they  commented  "It  is 
also  possible  that  a  warm  supportive  experimenter/therapist  will  reduce  and 
possibly  overcome  the  negative  learning  effects  found  in  the  present  study" 
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(p.546).  While  they  do  not  offer  a  reason  for  this  observation,  the  literature 
reviewed  herein  suggests  that  this  is  probably  the  case,  and  further  supports 
the  need  for  the  present  investigation. 

Overall,  these  findings  support  the  hypothesis  that  the  presence  of  the 
therapist  in  a  biofeedback  learning  situation,  and  his  or  her  degree  of 
involvement,  affect  the  outcome  of  training.  The  therapist  can  significantly 
influence  the  outcome  of  treatment  in  a  variety  of  direct  and  indirect 
manners,  either  intentionally  or  unintentionally,  positively  or  negatively.  This 
effect  has  been  noted  across  a  wide  variety  of  therapeutic  interventions  from 
a  broad  spectrum  of  theoretical  orientations  since  very  early  on  in  the 
history  of  counseling  and  psychotherapy.  This  effect  has  been  observed  at 
the  psychophysiological  level.  It  has  produced  significant  results  upon  the 
acquisition  of  thermal  and  EMG  biofeedback  learning.  Despite  these  findings, 
clinical  biofeedback  continues  to  be  applied  without  concern  for  the  active 
or  passive  role,  or  presence  or  absence  of  the  therapist  upon  treatment 
outcome.  The  issue  deserves  further  research  and  clarification. 

Dumouchel  (1982)  observed  in  a  clinical  population  of  migraine  and 
muscle  contraction  headache  patients  from  1978-1982,  that  once  proper 
instruction  in  the  operation  of  the  equipment  was  given  over  one  to  two 


sessions  most  patients  could  accomplish  subsequent  training  on  their  own. 

He  followed  Taub's  (1977)  guidelines  and  presented  the  task  in  a  warm, 
friendly  supportive  manner  encouraging  the  patient  to  learn  the  task  in 
whatever  way  was  easiest  for  him.  When  extreme  difficulty  was 
encountered,  successful  strategies  that  others  had  used  were  employed.  For 
most  patients  this  initial  instruction  followed  by  self-directed  training  was 
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successful.  However,  for  certain  patients,  a  distinct  preference  was 
expressed  that  the  therapist  either  be  present  for  all  training  sessions,  or 
absent  for  all  training  sessions.  This  experience  has  been  reported  by  others 
(E.  Taub,  personal  communication,  March,  1982;  Multi-party  discussion  at  the 
Biofeedback  Society  of  America  meeting  on  therapist  effects,  March,  1982, 
March,  1983,  6c  April  1985;  J.  G.  Carlson,  personal  communication,  August 
26,  1983)  and  has  given  rise  to  the  question  of  what  individual  difference 
might  account  for  this  observation. 

While  many  theoretical  formulations  might  be  used  (e.g.  transference, 
state/trait  anxiety,  self-image),  the  one  which  is  currently  receiving  the  most 
attention  in  the  field  of  biofeedback  is  that  of  perceived  control.  This  may 
be  defined  as  the  amount  of  control  that  an  individual  attributes  to  himself 
under  a  given  set  of  circumstances.  This  relates  to  his  general  level  of 
comfort  and  ability  to  learn. 


Summary 

Several  authors  have  identified  the  concept  of  perceived  control  to  hold 
much  promise  in  its  application  to  biofeedback  learning  and  for  biofeedback 
to  offer  an  excellent  focus  for  the  further  development  of  this  theory.  The 
literature  on  perceived  control  can  aid  in  the  understanding  of  how 
biofeedback  skills  are  best  acquired  by  individuals  and  which  training 
conditions  are  best  suited  for  them  based  upon  an  analysis  of  their  style  of 
perceived  control.  From  this,  it  may  be  possible  to  determine  whether  they 
will  acquire  their  skills  better  in  a  therapist-present  or  therapist-absent 
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situation,  thus  optimizing  their  learning  and  providing  for  the  most  efficient 
therapeutic  approach. 

The  biofeedback  literature,  at  present,  has  left  unresolved  the  relation 
of  the  patient's  perception  of  the  therapist  and  biofeedback  learning. 

Certain  authors  (e.g.  Schwartz  <5c  Fehmi,  1982;  Steiner  &  Dince,  1981;  Taub, 
1977)  argue  for,  and  current  recommended  practice  calls  for,  the  attitude  of 
the  therapist  to  be  warm,  supportive  and  positive  in  introducing  the  tasks  to 
the  patient.  Others  (e.g.  Blanchard  et.al.  1983;  Kewman  <5c  Roberts, 1983) 
argue  that  the  role  of  the  therapist  and  how  he  is  perceived  by  the  patient 
have  not  been  found  to  be  significant  when  these  factors  were  evaluated 
following  training.  Still  others  (e.g.  Borgeat  et  al.,  1980;  Hendler  et  al., 
1978;  Wolfe,  1977)  have  found  the  active  participation  and  even  the  mere 
presence  of  the  therapist  during  EMG  training  to  be  a  variable  that  may 
interfere  with  training.  Failure  to  measure  patients'  perception  of  the 
therapist  prior  to  training,  and  failure  to  include  both  thermal  and  EMG 
biofeedback  in  the  same  study,  have  added  to  the  lack  of  clarity  in  this 
area. 

Finally,  there  exists  some  evidence  that  locus  of  control  may  shift  as  a 
result  of  biofeedback  training  (e.g.  Carlson,  1982;  Holroyd  et  al.,  1984; 

Zimet,  1979),  but  this  question  is  far  from  resolved  due  to  the  disparity  of 
findings  in  this  area,  and  clearly  warrants  further  investigation  of  this 
important  issue. 
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Hypothesis 

There  will  be  a  difference  in  the  number  of  trials  to  success  in  learning 
a  biofeedback  task  between  therapist-present  and  therapist-absent  treatment 
conditions. 

a.  Those  individuals  exhibiting  a  greater  degree  of  internality  will  learn 
a  biofeedback  task  more  rapidly  in  a  therapist-present  condition. 

b.  Those  individuals  exhibiting  a  greater  degree  of  externality  will 
learn  a  biofeedback  task  more  rapidly  in  a  therapist-absent  condition. 

Research  Questions 

la.  Will  the  patient's  pre-training  perception  of  the  therapist  correlate 
positively  with  the  rate  of  learning  of  the  biofeedback  task  in  the  therapist- 
present  and  therapist-absent  conditions? 

lb.  Will  the  patient's  post-training  perception  of  the  therapist  correlate 
positively  with  the  rate  of  learning  of  the  biofeedback  task  in  the  therapist- 
present  and  therapist-absent  conditions? 

2.  Will  there  be  a  difference  in  the  rate  of  learning  of  EMG  and 
thermal  biofeedback  in  the  therapist-present  and  therapist-absent  conditions? 

3.  Will  there  be  a  change  in  patient's  locus  of  control  scores  following 
completion  of  biofeedback  training? 


CHAPTER  3 


METHOD 


Research  Participants 

The  sample  (N_  =  60)  used  in  this  study  was  drawn  from  a  population  of 
female,  active  duty  and  retired  military  personnel  and  their  dependents,  from 
Griffiss  Air  Force  Base,  Rome,  New  York.  They  were  patients  presenting 
with  a  stress-related  disorder  who  were  seeking  treatment  at  the  Behavioral 
Medicine  Clinic,  USAF  Hospital  Griffiss  between  June  1984  and  May  1985, 
and  had  no  history  of  biofeedback  training  within  the  past  two  years.  This 
program  has  been  engaged  in  the  treatment  of  these  conditions  since  1978, 
and  employs  biofeedback  as  its  primary  treatment  modality.  All  patients 
referred  underwent  a  medical,  physical  therapy,  and  psychological  screening 
which  has  been  described  elsewhere  ("An  Air  Force  Approach  to  Behavioral 
Medicine,"  1981;  Dumouchel,  1978a;  1978b;  1981),  and  is  presented  in  detail 
in  the  procedures  section  below.  In  this  study,  treatment  followed  the 
established  protocol  for  this  clinic  (Appendix  B).  All  patients  were  referred 
by  other  health  care  providers. 

Each  patient  was  seen  by  the  therapist  for  a  two-hour  initial 
evaluation,  a  one-hour  baseline  session,  a  one-hour  orientation  session  and 
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ten,  one-hour  training  sessions  for  a  total  minimum  contact  time  of  fourteen 
hours.  Each  patient  entered  this  process  upon  referral  and  continued  until 
completion  of  all  procedures.  Data  analysis  was  begun  upon  completion  of 
the  final  patient. 

Seventy-four  patients  were  evaluated  for  entrance  into  the  study, 
twelve  dropping  out  during  the  evaluation  phase,  and  two  failing  to  pass  the 
psychological  screening  (see  below). 

Patients  who  completed  the  study  (N_  =  60)  ranged  in  age  from  8  to  64 
years,  on  military  paygrade  from  airman  through  colonel  (and  their 
dependents)  and  were  ethnically  varied.  The  majority  of  patients  were 
diagnosed  as  having  muscle  contraction  headache  (33.3%),  with  the  remainder 
as  having  both  migraine  and  muscle  contraction  headache  (26.7%),  migraine 
(20.0%),  mixed  headache  (13.3%),  or  Raynaud's  phenomena  (5.0%).  Symptom 
duration  ranged  from  1  to  32  years.  Days  in  the  program  from  evaluation  to 
completion  ranged  from  35  to  190.  More  detailed  demographic  data  for  the 
sample  as  a  whole  and  by  condition  is  presented  in  Tables  1  and  2. 

Those  patients  who  were  referred  but  chose  not  to  enter  treatment 
fa  =  12)  were  slightly  younger,  had  their  symptoms  for  a  shorter  period  of 
time,  and  were  more  likely  to  have  muscle  contraction  than  migraine 
headaches  (Tables  3  and  4). 

Assignment  to  the  therapist-present  or  therapist-absent  condition  was 
conducted  by  another  psychologist  after  patients  completed  their  orientation 
sessions.  This  assignment  was  random,  and  balanced  for  degree  of 
internality/externality  and  type  of  biofeedback  across  groups.  The 


experimenter  and  patient  were  both  blind  to  the  conditions  of  assignment, 
and  the  assigning  psychologist  was  blind  to  the  identity  of  the  patient. 


Table  1 

Demographics  of  Sample  for  Quantitative  Variables 


Variable  JW  SD_  Range 


Age 


All  patients  (N_  =  60) 

31.13 

9.88 

8-64 

Therapist-absent  group 

28.57 

8.94 

8-46 

(n  =  30) 

Therapist-present  group 

33.70 

10.25 

15-64 

(n  =  30) 

Years  of  symptoms 

All  patients 

11.90 

8.92 

1-32 

Therapist-absent  group 

11.73 

8.58 

1-32 

Therapist-present  group 

12.07 

9.39 

1-32 

Days  in  program 

All  patients 

82.07 

31.18 

35-190 

Therapist-absent  group 

79.53 

19.48 

42-130 

Therapist-present  group 

84.60 

39.81 

35-190 

Table  2 

Demographics  of  Sample  for  Qualitative  Variables 
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All  patients 
(N_  =  60) 

Therapist-absent 
condition  Oi  =  30) 

Therapist-present 
condition  (n  =  30) 

Group 

No.  % 

No.  % 

No.  % 

Race 

White 

58 

96.7 

29 

96.7 

29 

96.7 

Non-white 

2 

3.3 

1 

3.3 

1 

3.3 

Military  paygrade 

01(Airman  Basic) 

0 

0.0 

0 

0.0 

0 

0.0 

02(Airman) 

2 

3.3 

2 

6.6 

0 

0.0 

03(A1C) 

5 

6.3 

4 

13.3 

1 

3.3 

04(SrA) 

1 

1.7 

0 

0.0 

1 

3.3 

05(SSgt) 

13 

21.7 

10 

33.3 

3 

10.0 

06(TSgt) 

9 

15.0 

3 

10.0 

6 

20.0 

07(MSgt) 

12 

20.0 

5 

16.7 

7 

23.3 

08(SMSgt) 

6 

10.0 

2 

6.6 

4 

13.3 

09(CMSgt) 

0 

0.0 

0 

0.0 

0 

0.0 

ll(2Lt) 

0 

0.0 

0 

0.0 

0 

0.0 

12(lLt) 

1 

1.7 

1 

3.3 

0 

0.0 

13(Capt) 

8 

13.3 

2 

6.6 

4 

13.3 

14  (Major) 

1 

1.7 

1 

3.3 

0 

0.0 

15(LtCol) 

1 

1.7 

0 

0.0 

1 

3.3 

16  (Col) 

1 

1.7 

0 

0.0 

1 

3.3 

Military  status 

Active  duty(AD) 

12 

20.0 

7 

23.3 

5 

16.7 

Dependent  of  AD 

35 

56.3 

16 

53.3 

19 

63.3 

Retired  military(RM) 

0 

0.0 

0 

0.0 

0 

0.0 

Dependent  of  RM 

13 

21.7 

7 

23.3 

6 

20.0 

continued 
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Table  2  (continued) 
Diagnosis 


Migraine 

12 

20.0 

7 

23.3 

5 

16.7 

Muscle  contraction 

20 

33.3 

11 

36.7 

9 

30.0 

Both 

16 

26.7 

6 

20.0 

10 

33.3 

Mixed 

8 

13.3 

6 

20.0 

2 

6.7 

Raynaud's  Syn. 

3 

5.0 

0 

0.0 

3 

10.0 

Other 

1 

1.7 

0 

0.0 

1 

3.3 

Type  of  biofeedback 
Thermal 

33 

55.0 

16 

53.3 

17 

56.7 

EMG 

27 

45.0 

14 

46.7 

13 

43.3 

Quarter  of  treatment 
June-Aug 

5 

8.3 

3 

10.0 

2 

6.7 

Sep-Nov 

18 

30.0 

7 

23.3 

11 

36.7 

Dec-Feb 

20 

33.3 

10 

33.3 

10 

33.3 

Mar -May 

17 

28.3 

10 

33.3 

7 

23.3 

Table  3 

Demographics  of  Dropouts  for  Quantitative  Variables 


Variable 

M 

SD 

Range 

Age 

25.91 

6.59 

17-37 

Years  of  symptoms 

6.18 

4.71 

1-14 

Note,  n  =  11.  One 

dropout  failed  to  provide 

any  information. 
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Table  4 

Demographics  of  Dropouts  for  Qualitative  Variables 


■ 


I 


Group  (n  =  11) 

No. 

% 

Race 

White 

10 

90.9 

Non-white 

1 

9.1 

Military  paygrade  a 

03  (A1C) 

3 

42.9 

05  (SSgt) 

2 

28.6 

06  (TSgt) 

1 

14.3 

07  (MSgt) 

1  * 

14.3 

Military  status 

Active  Duty  (AD) 

4 

36.4 

Dependent  of  AD 

6 

54.5 

Retired  Military  (RM) 

0 

0.0 

Dependent  of  RM 

1 

9.1 

Diagnosis 

Migraine 

1 

9.1 

Muscle  Contraction 

7 

63.6 

Both 

1 

9.1 

Mixed 

2 

18.2 

Raynaud's  Syndrome 

0 

0.0 

Other 

0 

0.0 

a  Only  seven  dropouts  reported  this  information.  Four  did  not. 
One  did  not  report  any  information. 


Ethical  Procedures 

ir'j  All  treatment  was  administered  in  accord  with  the  Application  Standards 

and  Guidelines  for  Providers  of  Biofeedback  Services  (Schwartz  3c  Fehmi, 

V 

1982)  of  the  Biofeedback  Society  of  America.  This  research  was  conducted 
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in  accord  with  the  ethical  standards  of  the  American  Psychological 
Association,  the  Biofeedback  Society  of  America,  the  Biofeedback 
Certification  Institute  of  America  and  the  United  States  Air  Force 
(AFR  169-6).  (For  purposes  of  this  study,  there  are  no  essential  differences 
between  these  guidelines.)  This  study  was  reviewed,  approved,  and  monitored 
by  the  USAF  Surgeon  General's  Clinical  Investigation  Committee  and  assigned 
Clinical  Investigation  Proposal  #84-075.  Funding  was  provided  by  a  doctoral 
fellowship  from  the  Air  Force  Institute  of  Technology  (AFIT/CIMI)  which  also 
provided  additional  monitoring  of  the  investigation. 

Apparatus 

Thermal  training  was  conducted  using  an  Autogen  2000b  research  grade 
thermograph  with  Yellow  Springs  Instruments'  thermistors  #729.  Sensors  were 
placed  on  the  ventral  surface  of  the  distal  phalanx  of  the  middle  fingers  of 
the  left  and  right  hands.  Sensors  were  held  in  place  with  surgical  paper 
tape  at  the  sensor,  proximal  phalanx,  and  wrist  to  prevent  proximity  cooling 
of  the  sensor. 

Electromyographic  training  was  conducted  using  an  Autogen  1700 
Myographic  Analyzer  with  gold  electrodes.  Sensors  were  placed  on  the 
forehead  5.0cm  either  side  of  the  midline  and  2.5cm  above  the  eyebrows, 
with  a  ground  placed  midway  between  the  two  active  sensors.  They  were 
attached  with  tape  disks  and  proper  conducting  gel  was  used. 
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Instruments 

The  Rotter  I/E  scale  (Rotter,  1966)  was  chosen  to  measure  the 
internal/external  dimension  of  the  patients  (See  Appendix  A).  This  choice 
was  based  upon  the  widespread  employment  of  this  instrument  in  previous 
studies  with  biofeedback,  and  because  of  its  focus  upon  general  rather  than 
specific  expectancies  of  reinforcement.  (Certain  authors,  e.g.  Lefcourt,  1980, 
have  argued  for  the  greater  utility  of  a  specific  locus  of  control  instrument. 
However,  biofeedback,  which  for  most  individuals  should  constitute  an 
unknown  process,  appears  to  fall  under  the  conditions  which  Rotter,  1975, 
described  as  more  likely  to  call  upon  general  rather  than  specific 
expectancies  of  reinforcement.  If  so,  this  should  allow  for  his  instrument  to 
be  the  one  of  choice  for  this  study,  J.  G.  Carlson,  personal  communication, 
February  21,  1984.) 

The  Rotter  I/E  scale  is  a  29-item,  forced  choice  test  including  six  filler 
items  intended  to  somewhat  disguise  the  intent  of  the  instrument.  The  test 
is  scored  by  totaling  the  number  of  external  responses.  Instructions 
(Appendix  A)  are  geared  to  an  upper  high  school  reading  level.  Means  and 
standard  deviations  for  several  samples  are  included  in  Appendix  A.  Internal 
consistency  (KR20)  ranges  from  .69  to  .73,  while  test -retest  reliability  at 
one  to  two  months  ranges  from  .49  to  .83  (Green,  1982).  The  I/E  scale  has 
neither  been  found  to  correlate  highly  with  social  desirability  (compared  with 
the  Marlowe-Crowne  Social  Desirability  Scale  with  correlations  ranging  from 
-.07  to  -.35)  nor  with  various  intelligence  tests  (correlations  ranging  from 
-.09  to  .03)  supporting  the  scale’s  construct  and  discriminant  validity 
(Rotter, 1966).  The  I/E  scale  correlates  satisfactorily  with  other  methods  of 
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assessing  the  same  variable,  such  as  questionnaire,  Likert  scale,  interview 
assessments,  and  ratings  from  a  story  completion  technique  (Rotter,  1966; 
Green,  1982). 

Rotter  (1975)  has  argued  that  the  value  of  the  reinforcers  must  be 
known  in  order  to  make  any  valid  attempt  at  predicting  behavior  based  upon 
his  theory.  Patients  entering  treatment  at  the  Behavioral  Medicine  Clinic, 
USAF  Hospital  Griffiss  since  1978  have  been  seen  to  be  highly  motivated  to 
both  learn  biofeedback  and  to  achieve  relief  from  their  symptoms.  This  has 
been  seen  in  both  their  willingness  to  endure  a  sometimes  lengthy  wait  to 
begin  treatment  (up  to  one  year)  and  in  their  positive  response  to  treatment, 
seen  in  both  objective  and  self-report  measures.  Hence,  previous  patients 
from  the  same  population  have  highly  valued  this  approach  and  there  was  no 
reason  to  believe  patients  in  the  current  study  would  differ  in  this  regard. 

A  questionnaire  was  employed  to  assess  the  patient's  perception  of  the 
therapist.  This  was  administered  in  two  related  forms,  Form  A  (Appendix  C) 
prior  to  actual  training  and  Form  B  (Appendix  D)  following  completion  of  the 
course  of  training.  It  consists  of  a  number  of  general  interest  items  for 
patients  completing  biofeedback  training,  with  items  13  -  18,  referring  to  the 
patient's  perception  of  the  therapist,  being  used  for  this  study.  Appropriate 
item  analysis  was  conducted  and  reliability  was  psychometrically  established 
for  items  13-18:  coefficient  alpha  =  .88  for  Form  A;  coefficient  alpha  =  .83 
for  Form  B. 

A  within  session  questionnaire  (Appendix  E)  was  utilized  to  record  the 
number  of  patient  requests  for  assistance  and  therapist  initiated  interventions 
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in  both  the  therapist-present  and  therapist-absent  group  as  a  check  on  the 
amount  of  assistance  provided  by  the  therapist  under  the  various  conditions. 
These  questionnaires  are  self-report  items  similar  to  ones  frequently  used  in 
the  biofeedback  literature  (e.g.  Blanchard  et  al.  1982;  1983)  which  have  been 
found  to  have  adequate  validity  in  this  application. 

Therapist 

The  same  male  therapist  treated  all  patients  and  presented  himself  to 
each  in  a  warm,  supportive  and  encouraging  manner.  The  use  of  one  male 
therapist  in  a  female  population  was  done  to  both  simplify  the  design  and  to 
control  for  possible  gender  effects  in  the  investigation  (Fisher  &  Kotses, 
1974).  Every  effort  was  made  to  operate  in  a  manner  which  enhanced 
positive  expectancies  and  encouraged  success  on  the  part  of  all  patients. 

This  was  done  to  standardize  this  potentially  powerful  variable  across 
conditions  (cf.  Budzynski,  1978;  Holroyd  et  al.,  1984). 

The  therapist,  who  was  also  the  researcher,  is  a  psychologist  in  the 
United  States  Air  Force  with  eleven  years  of  clinical  experience.  He  is 
certified  in  the  use  of  biofeedback  by  the  Biofeedback  Certification  Institute 
of  America  (Certificate  number  0066,  issued  2/11/81),  and  has  been  working 
with  biofeedback  since  1978. 

Procedure 

Patient  evaluation. 

Upon  referral,  patients  were  assigned  a  subject  number  and  scheduled 
for  an  evaluation  with  the  therapist.  It  was  explained  to  them  that  they 


would  be  participating  in  a  research  study  approved  by  the  USAF  Surgeon 
General  and  sponsored  by  the  Air  Force  Institute  of  Technology.  It  was 
further  explained  that  biofeedback  had  been  found  to  be  successful  for 
patients  experiencing  similar  symptoms,  and  it  was  the  purpose  of  this 
investigation  to  better  understand  how,  with  whom,  and  under  what  conditions 
it  could  be  best  applied. 

Upon  arrival  for  the  evaluation,  the  patient  was  given  a  packet  to  read 
and  fill  out  (Appendix  F).  This  included  an  article  explaining  what 
biofeedback  is  (Fuller,  1977,  pp.  3-11),  a  medication  review,  a  pain  chart  to 
sketch  in  symptoms,  a  symptom  list,  a  background  questionnaire,  and  an 
informed  consent  form  to  read  and  then  sign  along  with  the  therapist  and  a 
witness.  While  the  patient  was  completing  this  packet  (from  one-half  to  one 
hour)  the  therapist  reviewed  the  medical  record. 

Once  this  was  done,  the  patient  was  interviewed,  the  completed 
materials  reviewed  and  discussed,  and  the  process  the  patient  would  go 
through  explained  in  detail.  Frequent  opportunities  were  provided  for  the 
patient  to  ask  questions  and  detailed  answers  were  provided.  Every  effort 
was  made  to  provide  a  clear  and  positive  learning  set  for  the  patient  (cf. 

Ray  et  al.,  1979;  Holroyd  et  al.,  1984).  During  this  interview,  a 
psychological  assessment  was  conducted,  including  a  standard  mental  status 
examination  and  review  of  relevant  material  from  the  intake  packet  and 
medical  record. 

Finally,  the  patients  were  instructed  in  their  required  home  record 
keeping,  including  symptom  frequency,  intensity  and  duration;  medication 
usage,  daily  stressors  and  success  at  coping  with  these.  (Forms  are  in 


Appendix  G).  They  were  asked  to  record  these  for  a  two-week  period  prior 
to  the  inception  of  treatment  to  provide  a  pre-treatment  symptom  baseline. 
(This  material  is  not  part  of  the  present  investigation,  but  is  part  of  the 
standard  treatment  package  utilized  at  this  clinic,  and  is  provided  here  for 
the  sake  of  completeness).  The  patient  was  asked  to  schedule  an 
appointment  with  the  program's  medical  consultant  for  his  evaluation,  who  in 
turn  referred  the  patient  for  a  physical  therapy  evaluation.  A  review  of  all 
material  covered  was  conducted  to  ensure  comprehension  on  the  part  of  the 
patient.  Finally,  the  patient  was  asked  to  complete  an  MM  PI  which 
concluded  the  initial  evaluation. 

This  test,  along  with  the  results  of  the  psychological  assessment  and 
entire  chart  were  then  sent  to  another  psychologist  who  screened  the  patient 
to  rule  out  any  Borderline,  severe  characterlogical  or  psychotic  condition 
which  would  preclude  participation  in  the  study  (Schwartz  <5c  Fehmi,  1982). 
When  this  data  proved  insufficient,  a  complete  mental  health  evaluation  at 
the  Mental  Health  Clinic  was  scheduled  for  the  patient  in  question.  Of  the 
74  cases  reviewed,  only  two  were  excluded  from  participating  in  the  study  on 
this  basis. 

The  medical  consultant  provided  an  evaluation  to  properly  diagnose  the 
condition  to  be  treated,  determine  any  medical  condition  present  which  could 
preclude  biofeedback  as  a  treatment,  and  reveal  any  complicating  medical 
conditions  which  should  be  concurrently  managed.  No  patients  were  medically 
excluded. 

Finally,  a  physical  therapy  evaluation  was  conducted,  including  a  basic 
neurological  and  functional  assessment,  with  consideration  being  given  to 
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appropriate  physical  therapy  referral  in  place  of  biofeedback  training.  No 
patients  were  excluded  on  the  basis  of  this  portion  of  the  evaluation. 

Baseline. 

Next,  a  psychophysiological  baseline  was  conducted,  where  frontalis  and 
trapezius  EMG,  right  and  left  hand  and  foot  temperatures,  blood  pressure, 
respiration,  pulse  rate,  and  subjective  units  of  discomfort  (SUD)  were 
recorded  under  a  variety  of  resting  and  stress  conditions.  (Appendix  H).  This 
was  done  both  to  provide  a  starting  point  from  which  to  measure 
physiological  change,  and  to  aid  in  selecting  the  most  appropriate  biofeedback 
training  modality.  The  room  where  the  baseline  and  training  was  conducted 
was  free  from  extraneous  electromagnetic  interference,  had  controllable 
lighting  levels  and  was  maintained  at  a  temperature  of  75  degrees  Farenheit, 
+/-  3  degrees. 

Relaxation  training  was  instituted  at  this  session  as  well,  and  any 
effect  upon  the  physiological  parameters  were  recorded.  The  specific 
training  taught  included  deep  muscle  relaxation  training  combined  with 
imagery  training  and  a  cue  stimulus  technique  to  facilitate  relaxation  by 
pairing  a  cue  word  like  "calm”  to  the  relaxation  experience  (Fensterheim, 
1973).  These  techniques  were  then  used  as  daily  home  training  by  the 
patient  via  taped  instructions  recorded  by  the  therapist. 

Selection  of  biofeedback  training. 

The  patient  was  assigned  to  either  EMG  or  thermal  biofeedback 
training,  based  primarily  upon  the  diagnosis  and  history  as  determined  by  the 
medical  consultant.  Those  patients  diagnosed  as  having  either  migraine  or 
Raynaud’s  phenomenon  were  assigned  to  thermal  training.  Those  patients 
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diagnosed  as  having  muscle  contraction  headaches  to  EMG  training.  Where  a 
diagnosis  of  either  mixed  or  both  types  of  headaches  was  made,  the  baseline 
findings  were  reviewed,  and  assignment  was  based  upon  the  physiological 
system  which  presented  with  the  most  abnormal  trends.  This  is  consistent 
with  the  existing  recommendations  in  the  biofeedback  literature  (Schwartz  <5c 
Fehmi,  1982). 

Orientation  Session. 

Upon  arrival  for  her  first  biofeedback  session,  the  patient  was  asked  to 
complete  a  set  of  questionnaires,  including  the  Rotter  I/E  scale  (Appendix  A) 
and  Questionnaire  A  (Appendix  C).  This  point  in  the  study  was  chosen  to 
administer  these  questionnaires  to  ensure  that  they  were  not  perceived  as 
part  of  the  evaluation  process  for  acceptance  into  the  program  and  to 
provide  a  measure  cf  locus  of  control  just  prior  to  biofeedback  training.  The 
patient  was  told:  "The  instructions  are  on  the  questionnaires.  Any  questions 
referring  to  the  therapist  refer  to  me.  in  order  for  you  to  feel  free  to 
answer  them  honestly,  I  will  not  see  your  individual  responses,  but  only  the 
group  data  following  computer  analysis."  They  were  then  asked  to  seal  them 
in  a  numbered  envelope  and  place  them  in  a  box  to  be  collected  by  a 
research  assistant.  This  research  assistant  later  scored  the  Rotter  and 
provided  the  score  along  with  the  type  of  biofeedback  the  patient  would  be 
receiving  to  the  second  psychologist  who  provided  the  group  assignment  of 
the  patient  prior  to  the  first  training  session. 

The  patient  was  instructed  in  the  operation  of  the  biofeedback 
instrument  according  to  the  protocol  in  Appendix  B.  Once  a  basic 
understanding  of  the  equipment  was  demonstrated,  the  therapist  proceeded 


through  the  protocol.  This  session  was  not  counted  as  one  of  the  ten 
training  sessions,  but  considered  an  introduction  to  biofeedback. 


Group  assignment. 

Once  he  received  the  score  of  the  Rotter  and  the  type  of  biofeedback 
training,  the  second  psychologist  assigned  the  patient  to  either  the  ther  tpist- 
present  or  therapist-absent  condition.  This  was  done  randomly,  balancing  for 
distribution  of  both  degree  of  internality/externality  and  type  of  biofeedback 
across  conditions.  The  therapist  was  blind  as  to  conditions  of  assignment  to 
the  groups.  He  was  only  provided  with  the  patient  number  and  condition  of 
treatment  prior  to  the  first  true  training  session.  The  two  groups  were 
conducted  in  an  identical  manner  except  for  the  degree  of  interaction  with 
the  therapist. 

Therapist-present  group. 

The  therapist  remained  with  the  patients  throughout  the  session, 
providing  support,  encouragement,  and  suggestion  to  employ  techniques  from 
their  home  training  sessions  at  appropriate  points  in  the  biofeedback  session. 
These  occurred  when  the  patient  appeared  particularly  frustrated  or 
requested  assistance.  The  number  of  therapist  interventions  was  recorded  to 
monitor  the  amount  of  instruction  provided  to  different  patients.  Specific 
steps  followed  are  detailed  in  Appendix  B. 

Therapist-absent  group. 

Once  initial  readings  were  taken,  the  therapist  instructed  the  patient  as 
per  the  training  protocol  (Appendix  B),  and  left  the  room.  He  returned  only 
to  take  periodic  instrument  readings  until  the  biofeedback  training  was 
completed. 


54 


Biofeedback  sessions. 

All  patients  were  scheduled  for  two,  1-hour  biofeedback  sessions  on 
their  selected  instruments  (either  thermal  or  EMG)  each  week  regardless  of 
the  group  to  which  they  were  assigned.  Time  of  day  was  the  same  to 
control  for  diurnal  physiological  variations.  Sessions  were  not  normally 
scheduled  on  two  consecutive  days  in  order  to  better  distribute  training 
effects.  The  same  room  in  which  the  baseline  was  conducted  was  used. 
Patients  trained  while  lying  on  a  hospital  bed  which  they  could  adjust  to 
their  greatest  degree  of  comfort.  Patients  were  greeted  by  the  therapist 
and  engaged  in  a  10  minute  discussion  of  their  home  training,  symptoms, 
progress,  problems,  etc.  while  being  attached  to  the  biofeedback  equipment. 
Home  records  were  reviewed  with  the  patients  as  well,  and  correlations  were 
drawn  between  their  work  at  the  clinic,  life  events,  and  any  effect  on  their 
particular  symptoms.  Once  hookup  of  the  equipment  was  completed,  initial 
readings  were  recorded  and  training  was  begun.  Patients  were  reminded  to 
employ  their  home  training,  when  appropriate,  to  assist  their  learning  of  the 
biofeedack  skill.  Clinical  diary  notes  were  maintained  for  each  session.  (See 
Appendix  B  for  actual  protocol.) 

Session  completion. 

Once  final  readings  were  taken,  patients  in  both  groups  were 
disconnected  from  the  equipment  and  engaged  in  a  discussion  of  the  day's 
session.  Progress  was  emphasized,  and  problems  were  discussed  with 
recommendations  provided  on  how  to  overcome  them. 


Training  was  conducted  for  ten  sessions.  For  purposes  of  this  study, 
success  at  having  learned  the  biofeedback  task  was  demonstrated  by  being 
able  to  either  lower  EMG  levels  or  increase  temperature,  depending  upon  the 
modality  in  use,  at  the  monitored  site  during  a  no  feedback  Pre  (Self  control 

1,  or  SC-1),  20  minute  biofeedback  training  segment,  and  a  Post  (Self  control 

2,  or  SC-2)  testing  conducted  during  each  training  session  (See  Protocol, 
Appendix  B).  Session  number  at  which  such  ability  was  demonstrated  was 
noted  and  used  for  comparison  of  relative  success  between  groups.  Due  to 
the  individualized  nature  of  the  treatment,  patients  were  seen  as  referred, 
and  as  such,  individual  patients  were  at  various  phases  of  treatment 
throughout  the  investigation. 

Completion  of  Training. 

Following  completion  of  the  final  biofeedback  session,  the  Rotter  I/E 
scale  (Appendix  A)  and  Questionnaire  B  (Appendix  D)  were  administered 
according  to  the  same  instructions  as  those  preceeding  the  orientation 
session.  The  patients  again  sealed  them  in  a  numbered  envelope  and  placed 
them  in  a  box  to  be  collected  by  the  research  assistant.  The  patient  was 
then  presented  with  her  individual  training  results,  encouraged  to  continue 
with  her  home  training,  and  asked  for  any  questions  or  critique  which  she 
might  have.  She  was  encouraged  to  call  the  clinic  as  needed,  and  to  call  in 
three  months  to  schedule  her  follow-up  appointment. 

Debriefing. 


Each  patient  was  debriefed  upon  completion  of  the  study  as  to  the 
nature  and  goals  of  the  experiment.  This  delay  was  necessary  to  minimize 
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the  risk  of  recently  referred  subjects  having  more  information  about  the 
nature  of  the  research  question  than  those  who  were  seen  earlier,  due  to  the 
small  size  of  the  community  in  which  the  investigation  took  place.  Those 
with  less  than  satisfactory  results  were  offered  further  treatment  under 
preferred  conditions. 

Data  collection. 

Each  individual  patient's  chart  was  prepared  and  maintained  by  the 
research  assistant.  Upon  completion  of  a  given  patient,  her  record  was 
compiled,  and  relevant  information  transferred  to  a  central  data  sheet  prior 
to  computerized  data  analysis.  No  analysis  of  the  data  was  conducted  until 
data  collection  was  completed  for  all  patients. 

Data  Analyses 

The  hypothesis  states  that  there  will  be  a  difference  in  the  number  of 
trials  to  success  in  learning  a  biofeedback  task  between  therapist-present  and 
therapist-absent  treatment  conditions. 

a.  Those  individuals  exhibiting  a  greater  degree  of  internality  will 
learn  a  biofeedback  task  more  rapidly  in  a  therapist-present  condition. 

b.  Those  individuals  exhibiting  a  greater  degree  of  externality  will 
learn  a  biofeedback  task  more  rapidly  in  a  therapist-absent  condition. 

This  hypothesis  was  tested  by  using  a  multiple  regression  analysis  with 
two  predictor  variables:  Therapist  presence/absence  (a  dichotomous  variable) 
and  internal/external  locus  of  control  (a  continuous  variable).  The  dependent 
variable  was  the  number  of  trials  to  success  in  learning  a  biofeedback  task. 
Multiple  regression  was  chosen  as  the  preferred  statistical  test  due  to  its 


ability  to  treat  locus  of  control  as  a  continuous  rather  than  a  dichotomous 
variable  (Levenson,  1981,  p.22;  Rotter,  1975). 

Research  question  la:  Will  the  patient's  pre-training  perception  of  the 
therapist  correlate  positively  with  the  rate  of  learning  of  the  biofeedback 
task  in  the  therapist-present  and  therapist-absent  conditions?  This  question 
was  examined  by  conducting  Pearson  product-moment  correlations  between  the 
patient's  pre-training  perception  of  the  therapist  (based  on  a  total  score 
derived  from  Questionnaire  A,  items  13-18)  and  the  number  of  trials  to 
success  in  learning  a  biofeedback  task.  Correlations  were  performed  for  both 
the  therapist-present  and  therapist-absent  conditions. 

Research  question  lb:  Will  the  patient's  post-training  perception  of  the 
therapist  correlate  positively  with  the  rate  of  learning  of  the  biofeedback 
task  in  the  therapist-present  and  therapist-absent  conditions?  This  question 
was  examined  by  conducting  Pearson  product -moment  correlations  between  the 
patient's  post-training  perception  of  the  therapist  (based  on  a  total  score 
derived  from  Questionnaire  B,  items  13-18)  and  the  number  of  trials  to 
success  in  learning  a  biofeedback  task.  Correlations  were  performed  for  both 
the  therapist-present  and  therapist-absent  conditions. 

Research  question  2:  Will  there  be  a  difference  in  the  rate  of  learning 
of  EMG  and  thermal  biofeedback  in  the  therapist-present  and  therapist-absent 
conditions?  This  question  was  addressed  by  conducting  an  independent  groups 
t^test  comparing  the  rate  of  learning  (number  of  trials  to  success)  for  EMG 
and  thermal  biofeedback.  Separate  t_-tests  were  conducted  for  both  the 
therapist-present  and  therapist-absent  conditions. 
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Research  question  3:  Will  there  be  a  change  in  patient's  locus  of 
control  scores  following  completion  of  biofeedback  training?  This  question 


CHAPTER  4 


RESULTS 


Preliminary  analyses  of  the  overall  equivalence  of  the  two  treatment 
conditions  will  be  presented  first,  followed  by  tests  of  the  hypothesis  and 
research  questions.  Finally  those  supplementary  analyses  found  to  further 
clarify  the  findings  will  be  reviewed. 

Preliminary  Analyses 

The  patients  randomly  assigned  to  each  condition  (n  =  30),  therapist- 
present  (TP)  or  therapist-absent  (TA),  were  found  to  be  essentially  equivalent 
on  all  relevant  variables.  Age,  years  of  symptoms,  days  in  the  program  from 
initial  evaluation  to  completion  of  post-test  (Table  1),  military  pay  grade, 
military  status,  diagnosis,  type  of  biofeedback,  and  quarter  of  treatment 
(Table  2),  were  compared  across  therapist-present  and  therapist-absent 
conditions.  Race  was  not  included  in  the  analyses  due  to  the  presence  of 
only  two  non-whites  in  the  sample.  No  statistically  significant  differences 
were  noted  on  any  of  the  variables  examined,  except  for  age  and  military 
pay  grade.  Age  was  found  to  be  statistically  different  between  TP  and  TA, 
U58)  =  2.07,  £<  .05.  However  this  appeared  to  be  primarily  due  to  the 


oldest  and  youngest  patients  being  assigned  to  opposite  conditions  (Table  1). 
Military  pay  grade  was  lower  in  the  TA  condition,  t_(58)  =  2.36,  £<.05, 
probably  due  to  the  younger  ages  of  these  patients  (Table  2). 

There  were  no  significant  differences  in  the  pre-test  scores  on  the 
Rotter  between  the  two  conditions,  t(58)<l.  The  patients'  initial 
preferences  for  training  alone  or  with  a  therapist  present  were  assessed  prior 
to  the  start  of  training  (Questionnaire  A,  item  4,  Appendix  D).  There  was 
no  significant  difference  in  those  patients  assigned  to  the  therapist-present 
condition  or  to  the  therapist-absent  condition,  t(58)<l,  on  this  variable.  The 
patients'  pre-training  perceptions  of  the  therapist  (Questionnaire  A,  items  13 
-18,  Appendix  D)  were  also  not  found  to  differ  significantly  across  the  two 
conditions,  t(58)  <  1. 

As  intended,  the  therapist  did  provide  more  assistance  in  the  therapist- 
present  condition,  as  demonstrated  by  the  number  of  therapist  initiated 
interventions  (Session  Questionnaire,  Appendix  E)  during  training  being  greater 
in  the  therapist-present  condition  than  in  the  therapist-absent  condition,  t(58) 
=  3.79,  £<  .001.  (See  Table  5  for  a  summary  of  the  above  comparisons.) 

The  overall  sample  (N_  =  60)  was  examined  to  assess  whether  or  not 
biofeedback  learning  took  place.  It  was  found  that  78%  of  all  patients  were 
able  to  reach  criterion  prior  to  the  end  of  training,  and  98%  of  the  patients 
were  able  to  demonstrate  a  pre  to  post  positive  change  in  their  training 
modality  (EMG  or  Thermal)  across  at  least  one  biofeedback  session. 


All  patients 
(N  =  60) 


TA  condition 
(n  =  30) 


TP  condition 
(n  =  30) 


Variable 

M 

SD 

Range 

M 

SD 

Range 

M 

SD_ 

Range 

First  perfect 
session  for 
those  who 
learned8 

3.66 

2.85 

1-9 

3.26 

2.58 

1-9 

4.08 

3.09 

1-9 

No.  therapist  6.52 

interventions 

5.55 

0-32 

4.07 

3.36 

0-11 

8.97 

6.23 

1-32 

Preference 

for  TA/Tpb 
Pre 

Post 

4.95 

5.25 

2.28 

3.50 

1-10 

1-10 

4.70 

2.73 

2.38 

2.32 

1-10 

1-10 

5.20 

7.77 

2.19 

2.56 

1-10 

1-10 

Patients'  perception 
of  therapist 

Pre  55.82 

Post  57.02 

5.47 

4.21 

35-60 

41-60 

55.63 

57.27 

5.65 

3.37 

35-60 

48-60 

56.00 

56.77 

5.37  38-60 
4.95  41-60 

Rotter 

Pre 

Post 

8.63 

8.03 

3.72 

4.00 

2-19 

1-19 

9.00 

8.03 

3.89 

4.25 

4-19 

1-17 

8.26 

8.03 

3.58 

3.80 

2-16 

1-19 

Note.  TA  =  Therapist-absent;  TP  =  Therapist-present. 

aAU  patients  who  learned,  ri  =  47.  TA  condition,  n  =  23.  TP  condition,  n  =  24. 
^Preference  for  TA/TP  =  answer  to  Questionnaire  A  or  B,  item  no.  4,  with  1 
being  always  alone  and  10  being  always  with  the  therapist. 
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A  comparison  was  conducted  on  the  information  available  for  those 
patients  who  underwent  evaluation  but  did  not  enter  treatment  (Tables  3  and 
4)  with  those  who  did  (Tables  1  and  2).  Inspection  of  these  reveals  that 
those  patients  who  chose  not  to  enter  treatment  were  slightly  younger,  had 
their  symptoms  for  a  shorter  period  of  time,  and  were  more  likely  to  have 
muscle  contraction  than  migraine  headaches  when  compared  with  those  who 
entered  treatment. 

Primary  Analyses 

Hypothesis 

The  single  hypothesis  in  this  investigation  was  that  there  would  be  a 
difference  in  the  number  of  trials  to  success  in  learning  a  biofeedback  task 
between  therapist-present  and  therapist-absent  treatment  conditions. 

a.  Those  individuals  exhibiting  a  greater  degree  of  internality  would 
learn  a  biofeedback  task  more  rapidly  in  a  therapist-present  condition. 

b.  Those  individuals  exhibiting  a  greater  degree  of  externality  would 
learn  a  biofeedback  task  more  rapidly  in  a  therapist-absent  condition. 

This  hypothesis  was  tested  by  using  a  multiple  regression  analysis  with 
two  predictor  variables:  therapist  presence/absence  (a  dichotomous  variable) 
and  internal/external  locus  of  control  (a  continuous  variable).  The  dependent 
variable  was  the  number  of  trials  to  success  in  learning  a  biofeedback  task. 
Multiple  Regression  was  chosen  as  the  preferred  statistical  test  due  to  its 
ability  to  treat  locus  of  control  as  a  continuous  rather  than  a  dichotomous 
variable  (L evenson,  1981,  p.22;  Rotter,  1975).  This  analysis  showed  that 
neither  therapist  presence/absence  nor  scores  on  the  Rotter  administered 


prior  to  training  was  a  successful  predictor  of  the  rate  of  learning  of  the 
patient,  t(44)<l  in  both  cases  (Table  6).  Thus,  there  was  no  statistical 
difference  in  the  rate  of  learning  between  the  therapist-present  and  therapist 
absent  conditions,  nor  was  there  a  statistical  difference  between  patients' 
rates  of  learning  based  on  their  locus  of  control  as  measured  by  the  Rotter. 
Therefore  the  major  hypothesis  of  this  investigation  was  not  supported. 


Table  6 

Results  of  Multiple  Regression  Using  Therapist-absence/Therapist-presence 
(Condition)  and  Rotter  as  Predictor  Variables 


Standard 

regression 

M  SD_  coefficient  SE  coefficient  t_  £ 


Variable 


Research  question  la. 

Would  the  patient's  pre-training  perception  of  the  therapist  correlate 
positively  with  the  rate  of  learning  of  the  biofeedback  task  in  the  therapist- 
present  and  therapist-absent  conditions?  This  question  was  examined  by 
computing  Pearson  product-moment  correlations  between  the  patient's  pre¬ 
training  perception  of  the  therapist  (based  on  a  total  score  derived  from 
Questionnaire  A,  items  13-18)  and  the  number  of  trials  to  success  in  learning 
a  biofeedback  task.  Correlations  were  calculated  for  both  the  therapist- 
present  and  therapist-absent  conditions  (Table  7).  There  were  no  significant 
correlations  between  the  patient's  pre-training  perception  of  the  therapist 
and  the  rate  of  learning  of  the  biofeedback  task  in  the  therapist-present  and 
therapist -absent  conditions. 

Research  question  lb. 

Would  the  patient's  post-training  perception  of  the  therapist  correlate 
positively  with  the  rate  of  learning  of  the  biofeedback  task  in  the  therapist- 
present  and  therapist-absent  conditions?  This  question  was  examined  by 
computing  Pearson  product-moment  correlations  between  the  patient's  post¬ 
training  perception  of  the  therapist  (based  on  a  total  score  derived  from 
Questionnaire  B,  items  13-18)  and  the  number  of  trials  to  success  in  learning 
a  biofeedback  task.  Correlations  were  calculated  for  both  the  therapist- 
present  and  therapist-absent  conditions  (Table  7).  There  were  no  significant 
correlations  between  the  patient's  post-training  perception  of  the  therapist 


and  the  rate  of  learning  of  the  biofeedback  task  in  the  therapist-present  and 
therapist-absent  conditions. 


Table  7 

Correlations  Between  Therapist  Ratings  and  Rate  of  Biofeedback  Learnin 


or  Those  Subjects  Who  Reached  Criterion 


* 

>  V 

! 

V  ariable 

n 

M 

SD 

Range 

Correlation 
with  rate  of 
learning® 

r 

Pre-treatment  therapist  rating 

!- 

Therapist-absent  group  (TA) 

23 

56.04 

4.41 

45-60 

-.221 

i  t 

Therapist-present  group  (TP) 

24 

55.38 

5.75 

38-60 

.159 

I 

Post-treatment  therapist  rating 

t 

TA 

23 

57.61 

2.59 

53-60 

-.304 

1  1 

TP 

24 

56.17 

5.62 

41-60 

.302 

aAll  correlations  non-significant. 


Research  question  2. 

Would  there  be  a  difference  in  the  rate  of  learning  of  EMG  and 
thermal  biofeedback  in  the  therapist-present  and  therapist-absent  conditions? 
This  question  was  addressed  by  conducting  an  independent  groups  _b-test 
comparing  the  rate  of  learning  between  TP  and  TA  for  EMG  and  thermal 
biofeedback  separately  (Table  8).  The  absence  of  the  therapist  resulted  in 
significantly  faster  learning  for  the  thermal  modality,  t(19)  =  2.18,  £<.05, 
while  there  was  no  statistically  significant  difference  between  therapist 
presence  or  absence  in  the  EMG  modality,  t(23)<  1. 


Table  8 

Results  of  t-test  on  Therapist-absence  (TA)  vs.  Therapist-presence  (TP) 


ermal  and  EMG  Biofeedback  Separate 


Thermal  biofeedback 

iM 

SD 

Range 

1(19) 

£ 

EMG  biofeedback 


Separate  1-tests  were  also  conducted  for  both  the  therapist-present  and 
therapist-absent  conditions  alone  with  EMG  and  thermal  biofeedback  (Table 
9).  When  examined  this  way,  thermal  biofeedback  once  again  appears  to  take 
longer  to  learn  only  when  the  therapist  is  present.  In  the  therapist-present 
condition,  thermal  biofeedback  took  significantly  longer  to  learn  than  EMG 
biofeedback,  U22)  =  3.78,  £<  .001.  In  the  therapist-absent  condition,  thermal 
biofeedback  did  not  take  significantly  longer  to  learn  than  EMG  biofeedback, 


Table  9 


Source  of  variation 


Sum  of  Degrees  of  Mean  Tail 

squares  freedom  Square  F_  probability 


Condition  (C) 

Type  of  biofeedback  (T) 

CxT 

Error 


666.90 

10.15 

77.33 

30.75 

255.53 


666.90 

10.15 

77.33 

30.75 

5.94 


112.20  <.0001 

1.71  .198 

13.01  .0008* 

5.17  .028* 
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Research  question  3. 

Would  there  be  a  change  in  patient's  locus  of  control  scores  following 
completion  of  biofeedback  training?  This  question  was  answered  by 
conducting  a  matched-groups  t_-test  comparing  pre-treatment  and  post¬ 
treatment  locus  of  control  scores  for  all  subjects  (Table  11).  There  was  no 
significant  change  between  pre-treatment  Rotter  scores  and  post-treatment 
Rotter  scores,  t(59)<  1.  In  fact,  Rotter  pre  and  post  test  scores  were  found 
to  significantly  correlate  with  one  another,  r_  =  .77,  £<  .001. 


Table  11 

Results  of  Matched  Groups  t-test  Comparing  Pre-  and  Post-Rotter  Scores 


Pre-Rotter  Post-Rotter 


M 

8.63 

8.03 

SD 

3.72 

3.99 

Range 

t(59) 

2-19 

.85 

1-19 

£ 

ns 
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Supplementary  Analyses 

Further  examination  of  the  data  was  conducted  to  clarify  some  of  the 
above  findings.  The  following  discussion  refers  to  correlations  reported  in 
Table  12  and  identified  by  the  number  in  parentheses  following  the  finding. 
The  patients'  opinions  as  to  whether  they  wanted  the  therapist  present  during 
training  changed  following  training  as  a  function  of  the  group  to  which  they 
were  assigned  (1).  Those  who  were  in  the  therapist-present  condition  moved 
toward  wanting  the  therapist  present  and  those  who  were  in  the  therapist- 
absent  condition  moved  toward  wanting  the  therapist  absent,  t_  (58)  =  6.80, 
£<.001  (Table  13).  The  longer  the  patients  took  from  time  of  referral 
through  completion  of  their  final  sessions,  the  more  help  they  asked  for  (2), 
the  more  help  was  offered  them  (3),  and  the  greater  preference  they 
expressed  for  training  in  the  therapist-presen1  condition,  both  before  (4)  and 
after  training  (5).  This  initial  hesitancy  to  begin  treatment  was  not 
reflected  in  their  overall  rate  of  learning  (6).  The  patients'  final  preference 
for  training  with  the  therapist  present  correlated  positively  with  the  number 
of  therapist  initiated  interventions  (7),  suggesting  that  those  patients  in  the 
therapist-present  condition  who  felt  the  therapist  was  doing  something 
preferred  to  have  him  there.  Patients  receiving  thermal  training  both  asked 
for  (8)  and  were  offered  (9)  more  assistance  than  those  patients  receiving 
EMG  training.  Finally,  pre-training  ratings  of  the  therapist  correlated  with 
post-training  ratings  of  the  therapist  (10). 
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Table  12 


Significant  Correlations  of  Variables  Discussed  in  Supplementary  Analyses 


Correlation  between 

r 

2  less  than 

1.  Final  preference  x  Condition 

.72 

.001 

2.  Patient  requested  interventions 
x  Days  in  program 

.36 

.01 

3.  Therapist  initiated  interventions 
x  Days  in  program 

.25 

.05 

4.  Initial  preference  for  therapist 
present  or  absent  x  Days  in 
program 

.29 

.05 

5.  Final  preference  for  therapist 
present  or  absent  x  Days  in 
program 

.29 

.05 

6.  Days  in  program  x  First  session 
to  reach  criterion 

.07 

ns 

7.  Final  preference  for  therapist 
present  x  Number  therapist 
initiated  interventions 

.40 

.01 

8.  Patient  requested  interventions 
x  Type  of  biofeedback 

.42 

.001 

9.  Therapist  initiated  interventions 
x  Type  of  biofeedback 

.43 

.001 

10.  Pre-perception  of  therapist  x 
Post-perception  of  therapist 

.64 

.001 

Table  13 


Results  of  t-test  Comparing  Change  in  Pre-  to  Post-Therapist  Preference 

for  Therapist-absence  (TA)  and  Therapist-presence  (TP) 

Change  in  therapist 
preference 

TA 

TP 

M 

SD 

Range 

t(58) 

£ 

+1.96 

2.17 

+6  to  -4 

6.80 

4.001 

-2.64 

3.00 

+5  to  -8 

Note.  A  positive  pre-  to  post-therapist  preference  score  indicates  movement 
toward  a  preference  of  being  alone. 


CHAPTER  5 


SUMMARY,  DISCUSSION,  and  CONCLUSIONS 

This  chapter  will  begin  with  a  summary  of  the  investigation,  and  proceed 
to  a  discussion  of  the  results  and  conclusions.  This  will  be  followed  by  a 
review  of  the  limitations  of  the  findings  and  an  elaboration  of  the 
implications  of  the  study  for  future  research  and  treatment. 

Summary 

The  present  study  investigated  the  effect  of  locus  of  control  on  the 
acquisition  of  biofeedback  responses  in  a  therapist-present  and  a  therapist- 
absent  condition  and  the  effect  which  the  patient's  perception  of  the 
therapist,  both  before  and  after  training,  had  upon  this  learning.  Specific 
literature  on  locus  of  control,  biofeedback,  degree  of  therapist  involvement, 
and  interpersonal  effects  on  physiology  were  reviewed  and  discussed  for  their 
relevance  to  this  prediction.  This  all  female  sample  (N_  =  60)  was  drawn 
from  a  population  of  active  and  retired  military  and  their  dependents  located 
in  central  New  York  State  and  presenting  with  a  stress  related  disorder, 
primarily  headache  or  Raynaud's  phenomena.  All  patients  underwent  a 
medical,  psychological,  and  physical  therapy  screening.  Following  evaluation 
and  a  physiological  baseline,  patients  were  selected  for  either  EMG  or 
thermal  training  based  on  their  diagnoses  and  clinical  findings.  An 


orientation  session  then  followed  in  which  patients  were  introduced  to  their 
training,  completed  a  series  of  questionnaires,  including  the  Rotter  I/E  scale, 
and  were  randomly  assigned  to  either  a  therapist-present  or  therapist-absent 
treatment  condition.  All  training  was  conducted  by  the  same  male  therapist 
for  ten  sessions  in  either  condition.  Success  was  defined  as  being  able  to 
achieve  control  over  the  parameter  in  question  at  the  monitored  site  during  a 
five  minute  no  feedback  pre,  20  minute  biofeedbaok  training,  and  a  five 
minute  post  no  feedback  segment.  Following  training,  a  second  series  of 
questionnaires  was  administered,  and  follow-up  and  debriefing  appointments 
were  scheduled. 

There  was  no  significant  difference  in  the  overall  rate  of  learning 
between  therapist-present  and  therapist-absent  treatment  conditions.  There 
was  no  significant  difference  in  the  rate  of  learning  based  on  the  internality 
or  externality  of  the  patients  and  the  condition  to  which  they  were  assigned. 
There  was  no  significant  correlation  between  the  patients'  pre  or  post 
training  perceptions  of  the  therapist  and  their  rates  of  learning.  The  overall 
high  ratings  given  to  the  therapist  both  before  and  after  training  probably 
interfered  with  this  assessment.  Thermal  biofeedback  was  learned  significantly 
faster  in  the  therapist-absent  condition  than  in  the  therapist-present 
condition.  No  difference  was  observed  in  the  rate  of  learning  of  EMG 
biofeedback  in  either  condition,  nor  between  thermal  and  EMG  biofeedback  in 
the  therapist  absent  condition.  Finally,  there  was  no  significant  shift  in  the 
locus  of  control  scores  of  the  patients  as  a  result  of  training. 
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Discussion 

Hypothesis. 

The  data  presented  do  not  suppport  the  hypothesis  that  either  therapist 
presence  or  absence  systematically  affects  the  overall  rate  of  learning  of 
biofeedback  in  this  sample,  though  thermal  biofeedback  does  appear  to  take 
longer  to  learn  in  the  therapist-present  condition.  This  later  finding  will  be 
discussed  in  more  detail  under  research  question  2.  Previous  clinical 
observations  of  this  investigator  and  the  disparity  of  findings  reported  in  the 
research  literature  suggested  that  there  would  be  a  difference  between  the 
therapist-present  and  therapist-absent  conditions.  That  those  few  patients 
for  whom  it  has  been  clinically  noted  to  make  a  difference  do  not  comprise 
a  significant  segment  of  the  sample  can  be  seen  as  reassuring.  Out  of  the 
60  patients  seen  in  this  study,  only  one  voiced  an  objection  to  training  in 
the  therapist-present  condition,  but  still  managed  to  achieve  criterion. 
Similarly,  a  few  patients  who  were  assigned  to  the  therapist-absent  condition 
initially  would  have  preferred  to  train  in  the  therapist-present  condition,  but 
those  few  quickly  overcame  their  initial  reticence  once  they  saw  how 
desirable  the  absent  condition  actually  was.  Interestingly,  clinical 
observations  and  review  of  the  data  suggest  that  patients'  preferences  for 
the  therapist-present  condition  probably  reflected  their  insecurity  in  being 
able  to  learn  biofeedback.  Their  performances  belied  their  initial  fears,  and 
suggest  that  patients'  initial  preferences  for  having  the  therapist  present  is 
not  a  good  predictor  of  the  condition  in  which  they  should  train.  Overall,  it 
appears  that  once  the  patients  have  been  instructed  in  the  basic  operation  of 
the  instrument,  there  is  no  reason  to  have  the  therapist  present  for  the 
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actual  practice  sessions  themselves,  as  long  as  he  is  available  before  and 
after  for  consultation.  This  is  particularly  so  for  thermal  biofeedback,  during 
which  the  presence  of  the  therapist  significantly  slowed  down  the  rate  of 
learning.  The  very  positive  perception  of  the  therapist  by  most  patients  can 
be  conjectured  to  account  for  the  equivalence  between  rates  of  learning  in 
the  two  conditions  for  EMG  biofeedback.  It  is  interesting  that  those  studies 
in  which  the  therapist  was  evaluated  positively  were  found  not  to  have  an 
effect  due  to  the  therapist's  rating.  In  both  Blanchard  et  al.  (1983)  and  the 
present  study,  the  overall  very  positive  ratings  of  the  therapist  likely  created 
a  ceiling  effect  that  prevented  a  fuller  evaluation  of  the  effect  of  the 
therapist.  While  it  seems  logical  that  a  negative  therapist  would  produce 
negative  results,  it  is  also  likely  that  a  bland  therapist  may  behave  in  such  a 
way  as  to  allow  other  non-specific  factors  to  override  his  influence,  though 
this  remains  to  be  tested.  A  bored,  restless,  therapist  or  one  who  exudes 
critical  evaluation,  disinterest,  or  annoyance  to  the  patient  may  well  have  an 
effect  in  the  therapist-present  condition.  While  those  studies  which  have 
found  a  negative  effect  from  the  therapist  being  present  (Borgeat  et  al., 

1980;  Bregman  &  McAllister,  1983;  Hendler  et  al.,  1978;  Wolfe,  1977)  do  not 
specify  how  the  therapist  behaved  while  with  the  patient  or  how  he  was 
perceived  by  the  patient,  Bregman  and  McAllister  (1983)  do  suggest  that  a 
warm,  empathic  therapist  may  have  achieved  more  successful  results  in  the 
therapist-present  condition  than  they  did.  This  observation  was  supported  in 
the  present  study  by  the  ability  of  some  thermal  patients  to  reach  criterion 
in  the  therapist-present  condition  while  none  were  able  to  do  so  in  the 
Bregman  and  McAllister  (1983)  study.  Future  research  should  clearly  specify 


how  the  therapist  behaves  and  how  he  is  perceived  by  the  patient  in  order 
to  further  examine  this  question.  These  findings  are  quite  relevant  given  the 
recent  assertion  that  clinical  biofeedback  should  usually  be  conducted  with 
the  therapist  present  for  all  training  (Schwartz,  in  press).  Schwartz  bases 
his  conclusions  solely  on  clinical  judgement,  not  research  evidence,  and  the 
results  presented  here  do  not  support  that  position.  This  issue  becomes 
particularly  important  given  the  intrinsically  more  cost-effective  nature  of  a 
therapist-absent  training  condition.  The  study  by  Jurish  et  al.  (1983),  which 
concluded  that  a  home-based  biofeedbaek  training  program  was  as  effective 
as  a  clinic-based  program,  closely  parallels  the  results  of  the  present 
investigation,  and  presents  a  very  thorough  evaluation  of  the  cost- 
effectiveness  of  a  minimal  contact  program  over  the  more  traditional 
approach. 

The  high  positive  expectancy  for  success  may  also  have  contributed  to 
the  lack  of  an  overall  difference  between  therapist-present  and  -absent 
conditions  (Holroyd  et  al.,  1984).  All  patients  were  told  that  the  skill  which 
they  were  to  learn  was  already  in  their  repertoire  (Swann  <5c  Snyder,  1980), 
and  the  training  they  underwent  was  merely  to  enhance  this  natural  ability. 
This  is  very  different  from  a  blind  conditioning  study  where  there  seems  to 
be  no  relationship  between  the  task  at  hand  and  the  skill  to  be  learned,  or  a 
perception  of  self-regulation  as  an  unknown  variable.  This  may  have 
contributed  to  the  overall  high  rate  of  success  of  patients  in  this  study  (78%) 
learning  biofeedback.  Further,  great  pains  were  taken  to  equate  the  two 
conditions  on  all  variables  other  than  therapist  presence  or  absence,  thus 
minimizing  the  intrusion  of  nonspecific  effects  (Ray  et  al.,  1979)  and  allowing 


this  study  to  clearly  address  this  factor.  This  attention  to  detail  should  add 
weight  to  the  results  of  this  investigation.  It  is  hoped  that  other 
researchers  will  apply  this  concern  to  their  work  in  order  to  further  clarify 
the  contribution  of  these  non-specific  effects  to  biofeedback  learning. 

The  locus  of  control  measure  was  also  not  related  to  the  criterion 
variable.  It  was  the  theoretical  relationship  between  locus  of  control  and  a 
preference  for  a  therapist  being  present  or  absent  that  was  predicted  to  be 
responsible  for  differences,  if  any,  to  occur  in  these  two  groups.  Given  that 
the  therapist  variable  failed,  the  failure  of  locus  of  control  is  not  only  not 
significant  but  irrelevant.  Examination  of  the  particulars  of  this  variable, 
however,  may  prove  useful  to  future  researchers.  Each  condition  was  well 
represented  across  the  range  of  Rotter  scores  (Table  5),  providing  ample 
opportunity  for  an  effect  to  appear,  if  it  had  existed.  Further,  by  treating 
locus  of  control  as  a  continuous  variable  as  Rotter  intended,  rather  than 
making  it  a  categorical  variable  by  employing  a  median  split  between 
internals  and  externals  as  is  usually  done,  a  more  stringent  test  of  this 
variable  was  created.  This  adds  weight  to  the  conclusion  that  the  Rotter  is 
not  useful  in  this  application. 

Locus  of  control  has  had  a  history  of  mixed  results  when  applied  to 
biofeedback  studies,  as  reviewed  in  Chapter  2.  The  controversy  over  general 
versus  specific  locus  of  control  instruments  may  be  applicable  here. 

Levenson’s  scale  (1981)  incorporating  the  dimensions  of  internality,  powerful 
others  and  chance,  or  Mirels  (1970)  subscale  of  the  Rotter  addressing 
personal  versus  political  control  may  have  yielded  different  results.  One 
trend  that  is  emerging  from  this  confusion  is  that  a  more  specific  locus  of 
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control  measure  may  be  of  greater  utility  when  applied  to  biofeedback 
studies.  Holroyd  et  al.  (1984)  have  adapted  the  Health  Locus  of  Control 
Scale  to  a  headache  population  with  good  results,  and  this  approach  may  be 
the  preferable  one  for  future  research. 

Research  questions  la  and  b. 

The  results  of  the  effect  of  the  patient's  pre  and  post  perception  of  the 
therapist  on  the  rate  of  biofeedback  learning  is  most  likely  not  significant  as 
a  result  of  the  extremely  high  rating  given  to  the  therapist  by  nearly  all  of 
the  patients  regardless  of  the  condition  to  which  they  were  assigned  (Table 
5)  creating  a  ceiling  effect.  This  occurred  despite  a  fairly  wide  range  of 
scores  seen  in  each  conditon.  The  scale  may  well  be  at  fault  here  and 
require  further  revision.  However,  Blanchard  et  al.  (1983)  also  reported  very 
high  therapist  ratings  by  their  patients,  and  this  may  just  reflect  a  tendency 
on  the  part  of  the  patients  to  value  and  rate  highly  someone  in  whom  they 
place  a  good  deal  of  hope,  time  and  effort.  The  patients'  ratings  of  the 
therapist  may  also  reflect  the  quality  of  the  therapist  involved.  Given  the 
limitations  of  this  study  to  a  single  therapist,  further  research  is  clearly 
needed  with  a  range  of  therapists  before  this  question  can  be  adequately 
addressed.  The  present  investigator  would  not  conclude  as  Blanchard  et  al. 
(1983)  have  done,  however,  that  the  therapist  has  no  effect  on  the  outcome 
of  training.  It  is  more  likely  in  this  study  that  the  overall  positive 
perception  of  the  therapist  prevented  this  question  from  being  adequately 


addressed. 
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Research  question  2. 

The  most  significant  finding  of  this  investigation  is  that  thermal 
biofeedback  took  longer  to  learn  only  in  the  therapist-present  condition. 

This  is  particularly  important  since  it  is  a  common  clinical  assumption  that 
thermal  biofeedback  is  generally  harder  to  learn  than  EMG  biofeedback.  The 
results  of  this  investigation  suggest  that  this  assumption  may  have  more  to 
do  with  the  presence  of  the  therapist  slowing  down  thermal  training,  while 
his  absence  allows  thermal  biofeedback  to  be  learned  at  nearly  the  same  rate 
as  EMG  (Figure  1).  This  could  be  interpreted  to  mean  that  the  presence  of 
a  therapist  may  slow  down  the  acquisition  of  a  more  complex  task  (thermal), 
but  not  interfere  as  much  with  a  simpler  task  (EMG).  This  interpretation  is 
consistent  with  that  offered  by  Bregman  and  McAllister  (1983)  in  employing 
social  facilitation  theory  (Zajonc,  1965)  to  explain  the  differences  they 
observed  between  therapist  present  and  absent  conditions  in  their  study.  In 
the  present  study,  the  high  number  of  patients  who  were  able  to  achieve 
criterion  on  EMG  early  in  the  course  of  training  would  then  have  performed 
better  with  the  therapist  present,  while  the  greater  time  it  took  for  patients 
to  achieve  criterion  in  thermal  training  would  have  their  performance  further 
impaired  by  the  therapist  being  there.  These  results  are  also  consistent  with 
the  prediction  made  by  Bregman  and  McAllister  (1983)  that  a  warm, 
supportive  therapist  could  reduce  and  possibly  overcome  the  negative  effects 
of  therapist  presence  which  they  observed  in  their  study.  While  thermal 
training  took  longer  in  the  therapist-present  condition,  some  learning  did  take 
place  in  the  present  investigation  where  the  therapist  was  highly  rated  by 
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the  patients,  while  no  learning  at  all  took  place  in  the  therapist-present 
condition  in  the  study  by  Bregman  and  McAllister  (1983). 

Research  question  3. 

There  was  clearly  no  significant  difference  in  the  pre  and  post  test 
Rotter  scores  administered  to  this  sample.  If  anything,  these  two 
administrations  reinforced  the  reliability  of  the  Rotter  as  a  stable  test  over 
time  (r_  =.77,  £  <  .001).  This  study  thus  adds  weight  to  those  who  argue  that 
there  is  no  change  in  locus  of  control  scores  as  a  result  of  biofeedback 
training  (Johnson  <Jc  Meyer,  1974;  Tindel,  1977).  Comparability  of  all  these 
studies  is  difficult  due  to  the  variety  of  instruments  used  to  measure  locus 
of  control,  wide  range  of  time  between  administrations,  variety  of  types  of 
biofeedback  employed,  and  different  criteria  for  defining  internal  and 
external  locus  of  control.  For  example,  those  studies  which  employed  a 
median  split  to  define  their  populations  are  not  equivalent  to  the  present 
investigation  in  its  use  of  the  Rotter  as  a  continuous  variable. 

A  more  intriguing  explanation  may  have  inadvertently  resulted  from  the 
choice  of  the  point  at  which  to  administer  the  Rotter  in  the  present 
investigation.  To  avoid  the  Rotter  being  perceived  as  an  evaluation  tool  for 
entry  into  the  study  and  to  get  a  measure  of  locus  of  control  just  prior  to 
biofeedback  training,  the  scale  was  administered  after  the  patients  had 
already  been  exposed  to  a  considerable  degree  of  information  about 
biofeedback  and  self -regulation.  It  is  possible  that  this  created  a  set  for 
them  in  which  they  perceived  that  they  were  supposed  to  answer  the  Rotter 
in  an  internal  direction.  If  this  occurred,  and  the  sample  was  slightly  more 


internal  (Rotter  pretest,  M  =  8.63,  SD_  =  3.72)  than  the  norm,  the  lack  of 
change  in  pre  and  post  scores  may  have  been  influenced  by  a  prior  shift 
toward  internality  as  a  result  of  this  set.  If  this  happened,  it  provides  a 
backhanded  support  for  Carlson  (1982)  and  Holroyd  et  al.  (1984)  in  their 
speculation  that  it  is  the  entire  experience  surrounding  biofeedback  and  not 
just  the  physiological  training  itself  which  accounts  for  a  shift  in  locus  of 
control.  Clearly,  further  research  is  required  to  answer  this  question,  but 
the  above  speculation  may  suggest  a  model  for  testing  out  this  contention. 

Clinical  observations. 

Finally,  the  overall  treatment  protocol  appears  to  be  successful  in 
teaching  EMG  and  thermal  biofeedback  to  a  group  of  headache  and  Raynaud's 
phenomena  patients.  Over  78%  of  the  patients  treated  were  able  to  achieve 
criterion  within  the  required  ten  training  sessions.  Over  98%  of  the  patients 
were  able  to  demonstrate  a  pre  to  post  positive  change  on  their  training 
modality,  demonstrating  some  degree  of  biofeedback  learning.  These  results 
are  particularly  impressive  when  compared  with  other  biofeedback  studies 
employing  a  clinical  population,  and  most  impressive  when  compared  with  the 
laboratory  based  studies.  Clinical  records  and  patient  self-reports,  though 
not  part  of  the  present  investigation,  were  maintained  as  a  result  of  the 
patients  being  cared  for  in  a  hospital  setting,  and  show  a  marked  degree  of 
improvement  in  terms  of  decreased  medication  usage,  symptom  frequency  and 
duration.  Many  patients  report  having  learned  to  identify  the  onset  of  their 
symptoms  and  to  apply  their  self-regulation  training  immediately  to  either 
abort  or  reduce  their  symptoms.  This,  in  turn,  resulted  in  an  increased  sense 


of  control  over  their  symptoms.  Hence,  the  clinical  training  protocol 
described  in  this  study  is  recommended  for  further  research  and  elinical 
applications. 

Conclusions 

Perhaps  the  most  striking  conclusion  to  be  drawn  from  this  study  is  that 
thermal  and  EMG  biofeedback,  when  conducted  by  a  competent  therapist  who 
is  perceived  positively  by  the  patient  in  terms  of  knowledge,  helpfulness, 
ease  in  talking  and  being  with  him,  and  warmth,  can  be  taught  to  headache 
patients  without  regard  for  the  presence  or  absence  of  the  therapist  during 
the  actual  practice  sessions.  It  appears  probable  that  the  structuring  of  the 
overall  treatment  paradigm  to  account  for  frequently  ignored  "nonspecific 
treatment  effects"  provided  for  biofeedback  learning  to  be  achieved  by  over 
78%  of  the  patients  regardless  of  therapist  presence  or  absence  or  locus  of 
control  of  the  patient.  This  learning  was  demonstrated  by  achieving  a 
stringent  criterion  of  being  able  to  manifest  self-regulation  of  the  specified 
variable  at  a  given  session  for  five  minutes  prior  to  biofeedback,  twenty 
minutes  with  biofeedback,  and  again  for  five  minutes  without  biofeedback. 
Over  98%  of  the  patients  demonstrated  an  ability  to  produce  change  in  the 
measured  parameter  from  pre  to  post  session,  further  attesting  to  the  success 
of  the  training  protocol.  These  findings  raise  questions  for  earlier  studies 
(e.g.  Borgeat  et  al.,  1980;  Bregman  dc  McAllister,  1083;  Hendler  et  al,  1978) 
which  found  significant  effects  on  biofeedback  as  a  result  of  therapist 
presence  or  absence  but  which  may  have  been  due  to  other  factors  in  •  hr 
experimental  paradigm.  Furthermore,  differences  previously  observed 
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regarding  the  variability  exhibited  by  internal  or  external  patients  in  the 
learning  of  biofeedback  may  have  been  mitigated  by  the  proper  structuring  of 
expectancies,  instructional  set,  and  the  use  of  a  warm,  empathic  therapist  in 
the  present  investigation.  These  conclusions  may  appear  overdetermined 
given  the  lack  of  correlation  seen  between  patients'  pre  and  post  training 
perceptions  of  the  therapist  and  rate  of  learning  as  investigated  by  research 
questions  la  and  lb.  However,  the  extremely  high  ratings  given  to  the 
therapist  in  all  conditions  (pretraining  therapist  rating:  Mean  =  56,  Median  = 
57,  Mode  =  60;  posttraining  therapist  rating:  Mean  =  57,  Median  =  59,  Mode 
=  60;  Maximum  score  =  60)  suggest  a  ceiling  effect  at  work  which  may  have 
prevented  this  relationship  from  appearing  in  the  data  analysis. 

There  was  a  statistically  significant  difference  in  the  rate  of  learning  of 
thermal  biofeedback  between  the  therapist-present  and  therapist-absent 
conditions,  with  the  rate  of  learning  being  significantly  faster  in  the 
therapist-absent  condition.  No  statistically  significant  difference  was 
observed  in  the  rate  of  learning  between  the  two  conditions  for  EMG,  nor 
between  thermal  and  EMG  in  the  therapist-absent  condition.  This  could  be 
interpreted  to  mean  that  the  presence  of  a  therapist  may  slow  down  the 
acquisition  of  a  more  complex  task  (thermal),  but  not  interfere  as  much  with 
a  simpler  task  (EMG). 

The  most  cost-effective  condition  is  clearly  therapist-absent,  and  from 
the  present  investigation  it  appears  that  there  is  no  advantage  to  having  the 
therapist  present  on  a  routine  basis  for  either  thermal  or  EMG  biofeedback, 
and  that  his  presence  actually  slowed  down  the  acquisition  of  thermal 
biofeedback  learning. 


Limitations  of  the  Findings 

While  large  in  terms  of  the  norm  for  biofeedback  studies,  the  present 
study  employed  a  relatively  small  sample  of  subjects  (N_  =  60),  and  as  such, 
the  conclusions  discussed  above  must  be  limited  in  their  generalizabilty. 
Similarly,  the  use  of  a  single,  male  therapist  in  a  female  population,  both  of 
whom  are  affiliated  with  the  military  further  restricts  the  extent  to  which 
these  conclusions  can  be  applied  to  the  population  at  large.  The  use  of  an 
actual  patient  population,  while  enhancing  certain  aspects  of  the  findings  in 
making  them  more  clinically  relevant,  also  restricts  their  application  to  a  non- 
clinical  population.  Similar  cautions  apply  in  extending  the  findings  beyond 
the  particular  diagnoses  of  the  patients  involved  in  this  investigation. 

Recommendations  for  Future  Research  and  Treatment 


Frequent  reference  to  the  possible  implications  for  future  studies  have 
been  alluded  to  throughout  the  discussion.  In  addition  to  these,  the  following 
are  offered: 

1.  Given  the  significance  of  therapist-presence  in  slowing  down  the 
acquisition  of  thermal  biofeedback  learning,  further  research  is  clearly 
indicated  in  this  area.  Specifically,  the  presence  or  absence  of  the  therapist 
appears  to  differentially  affect  thermal  and  EMG  biofeedback  learning,  and 
therefore  future  research  should  investigate  the  effect  of  the  therapist  on 
each  biofeedback  modality  (EMG,  GSR,  EEG,  Thermal)  separately  to  explore 
the  pervasiveness  of  this  effect. 


2.  Even  given  the  restricted  nature  of  the  present  investigation,  the 
Rotter  has  proven  to  be  so  unrelated  to  the  performance  of  an  individual  in 
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a  therapist-present  or  therapist-absent  condition,  it  is  recommended  that  this 
line  of  research  not  be  continued  with  this  instrument.  Future  research  in 
this  area  may  wish  to  employ  other  instruments  more  specific  in  their 
approach  as  Holroyd  et  al.  (1984)  have  done,  or  focus  on  a  different  aspect 
of  the  locus  of  control  concept  like  the  powerful  other,  internality,  and 
chance  dimensions  of  Levenson  (1981)  or  the  personal  control  dimension  of 
Mirels  (1970). 

3.  Perceived  control  still  offers  promise  when  applied  to  the  field  of 
biofeedback  and  should  continue  to  be  studied  through  creative  and 
innovative  applications  to  better  understand  any  role  it  may  play  in  the 
acquisition  of  self-regulation.  Particularly  important  for  future  studies 
investigating  whether  or  not  there  is  a  change  in  locus  of  control  as  a  result 
of  biofeedback  learning  is  to  differentiate  between  the  effects  of 
biofeedback  its- If  and  the  overall  training  environment  with  regard  to  any 
observed  change. 

4.  The  clinical  training  protocols  employed  in  this  study,  particularly 
the  attention  to  controlling  for  non-specific  effects,  appear  to  merit  wider 
application  in  the  research  literature  given  the  overall  successful  learning  of 
biofeedback  demonstrated  by  this  investigation. 

5.  Therapist  effects  remain  an  important  area  of  research,  with 
particular  attention  being  needed  to  the  investigation  of  therapists  in 
biofeedback  who  are  not  positively  evaluated  by  their  patients.  The  research 
studies  to  date,  including  the  present  investigation,  have  all  found  their 
therapists  to  be  highly  rated  by  the  patients.  However,  they  have  not 
employed  a  comparison  between  these  successful,  competent,  well  rated 


therapists,  and  those  seen  as  either  innocuous  or  negative  by  the  patients. 
Without  such  a  comparison,  it  is  premature  to  conclude  what  the  effect  of 
the  therapist  is,  and  future  research  should  address  this  important  issue. 

8.  While  this  study  and  the  one  by  Jurish  et  al.  (1983)  have  begun  to 
explore  the  optimal  placement,  quantity,  and  quality  of  therapist  interactions 
in  the  biofeedback  setting,  continued  exploration  of  this  question  is  needed  in 
a  world  where  cost-effectiveness  continues  to  be  the  byword  in  the  delivery 
of  health  care.  It  is  no  longer  enough  to  simply  ask  if  a  given  procedure  is 
cost-effective,  but  also  to  ask  how  it  can  be  improved  to  make  it  more 
efficient,  effective  and  qualitatively  superior.  Research  to  address  these 
questions  is  urgently  required. 

7.  The  patients'  initial  preferences  for  training  condition,  and 
apprehensions  about  learning  biofeedback  were  not  born  out  in  their  actual 
performance.  This  may  have  been  a  result  of  subtle,  unwitting,  clinical  re¬ 
structuring  on  the  part  of  the  therapist  to  assist  the  anxious  patient,  but 
this  finding  warrants  future  research  to  discover  if  this  process  occurred,  and 
if  so,  how  to  utiize  it  to  enhance  patient  care. 

8.  Investigating  how  to  optimize  biofeedback  training  for  a  given 
patient  is  strongly  encouraged.  The  present  study  adds  weight  to  the 
argument  that  it  is  possible  to  teach  biofeedback  to  a  broad  spectrum  of 
patients  varying  in  age,  diagnosis,  etc.  Much  research  has  been  conducted 
on  discovering  the  proper  way  to  screen  patients  to  determine  who  will  do 
best  at  learning  biofeedback.  Little  of  merit  has  emerged  from  this 
literature,  and  in  the  present  investigation,  only  two  out  of  74  patients  were 
found  to  be  unsuitable  due  to  psychiatric  reasons,  and  these  two  patients 


presented  obvious  difficulties.  It  is  recommended,  instead,  to  investigate  how 
to  best  teach  the  various  biofeedback  modalities  to  a  wide  range  of 
individuals,  rather  than  try  to  select  only  the  best  learners. 

9.  One  clinical  observation  provides  a  very  intriguing  area  for  future 
research.  All  patients  were  advised  that  the  skill  to  be  learned  was 
naturally  occurring  and  they  could  probably  already  do  it.  They  were  then 
asked  to  attempt  to  either  raise  their  hand  temperature,  or  lower  their 
forehead  EMG  when  first  hooked-up  to  their  respective  instruments.  Many  of 
the  patients  were  able  to  do  just  that,  until  advised  that  they  had  done  so, 
or  they  attempted  to  do  so  with  the  biofeedback  equipment.  Some  could 
then  demonstrate  the  skill  only  without  the  biofeedback  equipment,  and 
others  only  with  the  biofeedback  equipment.  These  observations  clearly  merit 
further  investigation,  for  they  suggest  that  some  patients  who  would  be 
classified  as  having  failed  at  biofeedback  training  actually  had  their  natural 
ability  to  self-regulate  impaired  in  some  way  by  the  employment  of 
instrumentation. 


There  is  much  yet  to  be  learned  about  how  self-regulation  occurs,  and 
the  role  biofeedback  plays  in  this  learning.  The  field  is  particularly 
challenging  in  that  its  knowledge  base  encompasses  a  broad  spectrum  of 
disciplines  employing  both  experimental  and  clinical  specialties.  This 
marriage  of  applied  and  experimental  efforts  has  often  produced  stormy 
debate,  and  widely  conflicting  results,  but  from  this  debate  may  well  emerge 
a  better  understanding  of  the  total  person,  comprised  of  both  a  mind  and 
body  which  ultimately  function  as  one. 
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APPENDIX  A 


Rotter  I/E  Scale 


This  is  a  questionnaire  to  find  out  the  way  in  which  certain  important 
events  in  our  society  affect  different  people.  Each  item  consists  of  a  pair 
of  alternatives  lettered  s  or  5.  Please  select  the  one  statement  of  each 
pair  (and  only  one)  which  you- more  strongly  beiieve  to  be  the  case  as  far 
as  you're  concerned.  3e  sure  to  select  the  one  you  actually  believe  to  oe 
more  true  rather  than  the  one  you  think  you  should  choose  or  the  one  you 
would  like  to  be  true.  This  is  a  measure  of  personal  bei.sf:  ooviousiy  ’here 
are  no  rign:  cr  wrong  answers. 

Please  answer  these  items  carefully  out  do  rot  spend  too  much  time 
on  any  one  item.  3e  sure  to  find  an  answer  for  every  choice,  “or  each 
numbered  question  make  an  X  on  the  line  sesice  either  the  a  jr  5.  whichever 
you  choose  as  the  statement  most  true. 

In  some  instances  you  may  discover  that  you  oeiieve  both  statements 
or  neither  one.  in  such  cases,  be  sure  to  select  the  one  you  more  strongly 
believe  to  be  the  case  as  far  as  ycu're  concerned.  Also  try  to  respond  to 
each  item  independently  when  making  your  choice;  do  not  be  influenced  by 
your  previous  cnoioes. 
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REMEMBER  -  Select  the  alternative  which  you  personally  Relieve  co  be 
more  true. 


re  strongly  believe  :hat: 

1.  _ a.  Children  get  into  trouble  because  their  parents  punisn  them 

too  much. 

_ _ b.  The  trouble  with  most  children  nowadays  is  t.nat  their  parents 

are  too  easy  with  them. 

2.  a.  Many  of  the  ur.haooy  things  in  people’s  lives  are  partly  due 

to  bad  luck. 

_ h.  People's  misfortunes  result  from  the  mistakes  they  make. 

2.  _ a.  One  of  tne  major  reasons  wry  we  nave  wars  is  because 

people  don",  take  enough  .n.ter-s*.  in.  politics. 

_ i.  There  will  always  oe  wars,  no  natter  now  harp  people  try 

to  prevent  them. 

■».  _ a.  In  the  long  run  people  gat  the  respect  they  deserve  in  this 

world. 

_ b.  Unfortunately.  an  individual's  worth  often  parses 

unrecognized  no  matter  how  hard  he  tries. 

5.  _ a.  The  idea  that  teachers  are  unfair  to  students  ’s  nonsense. 

_ b.  Most  students  don",  realize  the  extent  to  wnich  their  grides 

are  influenced  by  accidental  happenings. 

6.  _ a.  tvithouc  the  right  oreaxs  one  cannot  be  an  effective  leader. 

_ b.  Capable  people  wno  fail  to  become  leaders  have  not  taken 

advantage  of  their  opportunities. 

T.  _ a.  Mo  matter  how  hard  you  try  some  peoo'e  just  don't  like  you. 

_ b.  People  who  can’t  get  others  to  like  them  don’t  understand 

how  to  get  along  witn  others. 

8.  _ a.  Heredity  plays  the  major  role  in  determining  one’s 

personality. 

_ b.  It  is  one’s  experiences  in  Ufa  which  determine  what  they’re 

like. 

3.  _ a.  i  have  often  found  that  what  is  going  to  happen  will  happen. 

_ o.  Trusting  to  fate  has  never  turned  out  as  well  for  me  as 

making  a  decision  to  take  a  definite  course  of  action. 

10. _ a.  in  the  case  of  the  well  prepared  student  there  is  rarely  :f 

ever  suen  a  thing  as  an  unfair  test. 

_ b.  Many  times  exam  questions  tend  to  be  so  unrelated  to  course 

work  that  studying  is  really  useless. 


-  -  ■  .  -  .  •  .  .  •  .  '  . 


or  ®  U* 
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11.  a. 


5. 


13. 


a. 


b. 


13. 


a. 


b. 


Becoming  a  success  is  a  matter  of  bard  work,  luck  has  little 
or  nothing  to  do  with  it. 

Getting  a  good  job  depends  mainly  on  being  in  the  right 
place  at  the  right  time. 

The  average  citizen  can  have  an  influence  in  government 
decisions. 

Thts  world  is  rur.  by  the  few  people  in  power,  and  there  is 
not  much  the  little  guy  can  do  aoout  :t. 

When  I  make  aiar.s,  I  am  almost  tartair.  that  I  can  make 
them  wont. 

It  is  not  always  wise  to  pian  too  far  ahead  because  many 
things  turn  out  to  be  a  matter  ot  gecii  or  dad  fortune  anyhow. 

Thera  are  certain  peopia  wno  are  ;us:  .to  good. 

Thera  is  some  good  ;.n  everybody. 

!r.  my  case  getting  wh  at  1  want  has  little  or  nothing  tc  ft 
with  '.uck. 

Many  tines  we  might  just  as  -.veil  deeiae  what  to  do  by 
flipping  a  com. 

Who  gets  to  be  the  boss  often  deper.es  on  who  was  luc.iy 
enough  to  be  in  the  right  place  first. 

Getting  people  to  do  the  right  thing  depends  upon  ability: 
luck  hes  little  or  nothing  to  do  wit.h  it. 

As  far  as  world  affairs  ire  concerned,  most  of  .is  ire  the 
victims  of  forces  we  car.  neither  understand,  ncr  control. 
By  taking  an  active  part  in  political  and  social  affairs  the 
people  ca.n  controi  world  events. 

Most  people  can't  reaiize  the  extent  to  which  the't  lives 
are  controlled  by  accidental  happenings. 

There  really  is  no  such  thing  as  'luck."' 

One  should  always  be  willing  to  admit  his  mistakes, 
it  is  usually  best  to  cover  up  one’s  mistakes. 

It  is  hard  to  know  whether  or  not  a  person  reaily  likes  you. 
How  many  friends  you  have  depends  upon  how  nice  a  person 
you  are. 
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21.  _ a.  In  the  long  fun  the  bad  things  that  happen  to  us  are  balanced 

by  the  good  ones. 

_ b.  Most  misfortunes  are  the  result  of  lack  of  aoility,  ignorar.ee. 

laziness,  or  all  three. 

22.  _ a.  '.v'ith  enough  effort  we  can  wipe  out  politioai  corruption. 

_ b.  it  is  difficult  for  people  to  have  muen  control  over  the 

thi.ng3  politicians  do  in  office. 

23.  _ a.  Sometimes  I  can't  understand  how  teachers  arrive  at  the 

grades  they  give. 

_ D.  There  is  a  direct  connection  between  how  hard  I  3tudy  and 

the  grades  I  get. 

24.  _ a.  A  good  leader  expects  people  to  decide  :':r  themselves  vher 

?ncu  id  ■‘to. 

b.  A  3*20^  I^scsr  'nskss  It  t '  ** •a**-'  c  i-jv  *viv»t  ^i;  zes 

ar?. 

23. _ i.  Many  times  !  feel  that  l  havj  '.;:tii  Influence  over  the  things 

that  happen  to  me. 

_ b.  it  is  imocssibte  fer  me  to  believe  that  chance  or  luck  plays 

an  imoortant  role  ;n  tty  life. 

28. _ a.  Pecpie  are  lonely  because  they  don't  try  to  be  friendly. 

_ o.  There's  not  much  use  in  trying  too  hard  to  please  people, 

if  they  like  you,  they  like  you. 

2T. _ a.  Thera  is  too  much  emphasis  on  athletics  in  high  school. 

_ _ b.  Team  sports  are  an  excellent  way  to  build  character. 

28.  _ a.  What  happens  to  me  is  my  own  doirg. 

b.  Sometimes  I  feel  that  I  don't  have  enough  control  over  the 
direction  my  life  is  taking. 

29.  _ a.  Most  of  the  time  I  can't  understand  wny  politicians  benave 

the  way  they  do. 

_ b.  In  the  long  run  the  people  are  responsible  for  bad  government 

on  a  national  as  weil  as  on  a  local  level. 


THANK  YOU 
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From:  Lefcourt  (  1976  ) 

THE  HOTTER  INTERNAL-EXTERNAL  LOCUS  OF  CONTROL  181 


Norm*  for  th#  Hotter  Intern* I— External 
Locua  of  Control  Seal* 


Scores  are  in  the  external  direction,  the  higher  the  score  the  more  external. 


Subjects 

N 

Mean 

SO 

Students  at  a  Southern  Negro  college 

62M 

involved  in  protest  movements 

54  F 

(Core  &  Rotter,  1963) 

1.  Attend  rally  for  civil  rights 

10.3 

3.1 

2.  Sign  petition 

9.2 

3.4 

3.  loin  a  silent  march 

7.4 

2.9 

4.  Join  Freedom  Riders 

8.1 

3.8 

S.  None  of  the  above 

10.0 

3.9 

Inmates  of  correctional  institution 

iLefcourt  4  Ladwig,  1965a) 

1.  Negro 

60 

8.97 

2.97 

2.  White 

60 

7.87 

3.03 

Negro  college  students- male  and  female 

(Strickland,  1965) 

1,  Active-engaged  in  civil  rights 

groups 

53 

7.49 

3.49 

2.  Inactive 

105 

9.64 

3.70 

1.  1964  Service  Corps 

72F 

7.92 

3.84 

27  M 

8.00 

3.97 

2.  1965  Service  Corps 

68F 

3.26 

3.49 

34M 

8.00 

3.08 

3.  1965  Control  Croup 

46F 

9.37 

3.76 

49M 

8.67 

3.89 

4.  1966  Service  Corps 

79F 

944 

4.20 

21M 

7.38 

4.73 

5.  1966  Control  Croup 

47F 

8.79 

3.76 

(Hersch  4  Scheibe,  1967) 

38M 

3.34 

3.70 

(Service  Corps  were  college  students  attending  chronic  wards  of  mental  institu- 

dons.)  (Control  Croups  were  college  students  attending  summer  school.) 

Undergrads  (Levy,  1967): 

24M 

4  24 F 

9.77 

4.11 

Male  4  female  smokers-mean  age 

213 

7.0 

340 

of  40.1;  average  of  13.4  years  of 

95M 

649 

3.65 

education  (Lichtenstein  4  Keutzer,  1967) 

1 18F 

7.42 

3.44 

College  males  (Zytowski,  1967) 

62 

6.32 

2.49 

Undergrads  in  introductory  psychology 

46M 

9.8 

1.42 

(Feather,  1968) 

88F 

11.44 

1.69 

continued 
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182  APPENOIX 


Norm*  for  tne  Rotter  Seals  —  Continued 


Subjects 

iV 

Mean 

SD 

Underpads  (Hamsher,  GcUer,  &  Rotter,  1968) 

60M 

10.1 

3.95 

113F 

11.0 

3.96 

Undcrgrjds-male  and  female;  males 

1338 

8.4 

4.12 

made  up  70%  of  sample  with  no 
significant  sex  differences 
(Julian  St  Katz,  1968) 

High  school  students 

(Hsich,  Shy  but  &  Lotsof,  1969) 

1.  Anglo-American 

131M 

3.58 

3.89 

108F 

2.  American -born  Chinese 

38M 

9.79 

3.07 

42F 

3.  Hong  Kong  students 

241M 

12.07 

3.96 

102F 

Male  addict  patients- Negro  and  white 

97 

6.79 

3.90 

(Berzins  &  Ross,  1973) 

Female  underpads  (Crego,  1970) 

First  year  female  underpads 

99 

7.97 

3.8 

unable  to  relate  in  interpersonal 
situations  (Dua,  1970) 

1.  Pretest 

30 

14.03 

4.27 

2.  Posttest 

30 

9.66 

3-59 

Female  student  nurses 

37 

7.14 

3.28 

(Lefcourt  &  Steffy,  1970) 

Female  undergrade  (Strickland,  1970) 

180 

8.34 

3.85 

Underpads  enrolled  in  introductory  psychology, 

198 

9.56 

male  and  female  (Biondo  Sc  MacDonald,  1971) 

Male  soldiers  (Cone,  1971) 

1.  Mental  dinic  outpatients-ail 

male  soldiers 

102 

12.64 

8.33 

2.  Stockade  prisoners-soldiers 

110 

12.20 

7.34 

3.  Same  as  2  but  tested  2  months  later 

98 

12.87 

7.76 

Administrators  (Harvey,  1971) 

1-5  years 

14 

7.57 

2.88 

6-10  years 

7 

6.43 

2.52 

11  years 

27 

5.41 

3.15 

1-10  years 

21 

7.19 

2.75 

Male  VA  psychiatric  patients 

169 

3.1 

4.2 

(Xish,  Soiberg,  Sc.  Uecker,  1971) 

Male  undergrade  (Lefcourt  &  Telegdi,  1971) 

90 

8.16 

4.38 

continued 
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Norms  for  th«  Rotter  Seals  —  Continued 


Subjects 

/V 

Mean 

SD 

Hospitalized  male  veterans  (Palmer,  1971) 

1 .  Psychiatric 

S9 

5.0 

2.77 

2.  Nonpsychiatric 

88 

4.0 

2.70 

Males  in  introductory  psychology  classes 

646 

9.2 

3.48 

(Phares,  1971) 

Undergrads  in  psychology  or  social  science 
dasscs  (Sdineider  &  Parsons,  1970) 

Males: 

United  States 

95 

9.76 

West  Germans 

44 

9.75 

Denmark 

124 

9.83 

Japan 

67 

13.45 

Females: 

United  States 

74 

10.38 

West  Germans 

24 

10.96 

Denmark 

147 

9.94 

Japan 

41 

14.40 
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•MG  PROTOCOL  -  Al'TCGIN  1700 

A  -  PRI-5I35ION  (IQ  min.l 

1  -  Greet  patient 

2  -  Help  patient  settle  ;n  eomfortaoiy 

3  -  Review  the  week's  events  while  setting  up  for  session 

4  -  Query  aoout  effects  of  home  training  ana  encourage  patient  to  apply  what 
works  at  home  during  session 

5  -  Prepare  equipment 

a.  Place  sensors  on  training  location 

o.  Plug  lead  in  to  channel  A,  making  sure  shorting  plug  is  :n  channel  3 
3  -  Record: 

i.  Hour  and  date 

3.  Sensor  location  (Frontalis) 

c.  Check  Patterns 

d.  Check  impedance  of  Aj.  and  Aw  nth  sensitivity  scale  sac  to  130  end 
Sar.dpass  set  to  10Q-3C0HZ 

e.  Training  modes  chosen  by  patient: 

(1)  Lights  ? 

(2)  Audio  ? 

(3)  Meter  ? 

:.  Racers  ore  levels  with  sca-e  set  to  .11  anc  '.axe  reacir.g  averagsc  over 
10  seooncs 

g.  Annotate  whether  session  is  Therapist-present  >T?'  :r  Therapist-aojen: 
.Ta)  condition 

3  -  SZLr-COtiTRCL  1  (3C-1)  (3  min.! 

1  -  Record  starting  IMG 

2  -  Request  patient  to  attempt  to  recuce  IMG  lev?,  without  oiofeecieck  for  3  ~.n. 

3  -  Set  integrator  to  average  ever  this  period 

a.  Therpist  observes  instrument  during  this  period  in  T?  condition 
o.  Therapist  leaves  until  3-4  In  TA  condition 

4  -  Record  end  IMG  and  integrated  IMG  whan  period  is  ever 

C  -  TF.Al.NIhG  CO  MIN.) 

1  -  Place  instrument  in  front  of  patient  and  io;ust  for  height,  distance  arc 
sufficient  light  on  face  of  instrument  so  it  .s  legible  to  patient 

2  -  Record  starting  IMG 

3  -  Adjust  audio  Level,  lights,  meter  etc. 

4  -  Adjust  threshold  level  to  initially  maintain  a  30-30  feedback  percentage. 
Readjust  when  patient  can  maintain  an  30  S  success  rate  i  patient  will  do  this  in 
TA  group; 

5  -  Request  patient  to  attempt  to  reduce  IMG  levei  witn  oiofeecSack  for  30  min. 
3  -  Set  integrator  to  average  over  thio  oe.-iud 

a.  Therapist  assist  patient  wnen  he  feels  it  is  indicated  or  when  requested 
by  the  patient  in  T?  rendition.  These  interventions  are  -ecorded  on  session 
questionnaire. 

o. Therapist  leaves  until  C-T  in  TA  condition 
T  -  Record  end  EMC-  and  integrated  IMG  wnen  period  :s  ever 
3  -  Remove  instrument  from  in  front  of  patient 

0  -  SILJ-CCMTRCL  2  SC-3)  (3  min.) 

1  -  Record  starting  IMG 

3  -  Request  patient  to  attempt  to  reduce  IMG  without  niofeedhaek  ter  ; 


3  -  oec  integrator  :o  averts  over  tn:s  period 

4.  Therapist  coserves  instrument  during  this  period  in  7?  condition 
0.  Therapist  '.eaves  cncii  3-4  .n  TA  condition 

4  -  Secord  »r.d  SMG  and  integrated  E.MG  vhen  period  is  over 

POST-5ESSICN  '10  .run.) 

1-  Gradually  hr  in?  patient  out  of  relaxed  state 

1  -  Inquire  into  the  nature  of  this  session  as  per  session  questionnaire  and  rarer 
.squired  information 

3  -  Review  home  training  records  and  trouolesr.oot  with  patient 

4  -  encourage  patient  to  continue  home  practice  anc  return  for  next  session 


OKI) 


1VH  IN 
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THERM  A.  2.  ??.<- TC^OL  -  2CQ0i 

?R£-3E£3iON  '10  it:.-.., 

1  -  C.-eet  patient 

2  -  Help  patient  settle  in  comfortooiv 

3  -  Review  the  weesc's  events  wmie  sect;.-.?  ip  for  session 

4  -  Query  accut  effects  of  home  training  end  encourage  patient  to  apply  what 
works  it  heme  during  session 

3  -  Prepare  equipment 

a.  Record  amoient  temperature 

o.  Place  sensors  or.  train:.-,?  '.ocation  ".eft  and  right  middle  finger) 

3.  Plug  leads  into  channels  A  arc  3 

5  -  Recora: 

a.  Hour  and  date 
3.  Sensor  location 
r.  Check  batteries 

d.  Training  modes  onose.n  ov  patient: 

(1)  Eights  ? 

'21  Audio  ? 

13)  Meter  ? 

■?.  P wC cr^  cr=?  l5*/®Ls  of  . ■* ; ir.c  r ■  c n *  'ar.d  tsmo^rjtv.irs 

" .  A  T 1 !  ?  ’  -*  ■=  * u  *a  •  ?3s‘r  *'•  :  ~  ip  *  m  'w  ;s  ''f  »  *  mmO'  *•  pj*-!  ';o—  i'St'"'.! 

***  i  •  2Cr.C!  Ci  3fl 


p;  :o  increase .  ten?.  level  v: : 


a.  Therpist  ocserves  i.tst.-u.m >n:  curing  this  per::d  i: 

P.  Therapist  leaves  until  3-4  ..-.  TA  condition 
4  -  Record  end  temp,  end  oea.-c  temp,  when  period  is  over 

TRAiAihO  ,23  Midi.,  13  left  hand  -  13  right  hand) 

2  -  Place  instrument  in  front  of  patient  and  id; 'is;  for  height,  distance  and 
sufficient  iign:  :n  face  of  instrument  so  it  :s  legible  to  patient 

3  -  Record  starting  temp. 

3  -  Adjust  audio  ievei,  lights,  meter  etc. 

4  -  Adjust  threshold  level  oy  ee.ntsring  meter  to  zero  point  1  patient  will  do  this  in 
TA  group) 

5  -  P.aquest  patient  to  attempt  to  increase  temp,  level  with  iiofeec'oask  for  13  min. 

e.  Therapist  assists  patient  when  he  feels  it  is  indicated  or  when  "ecuestao 
by  the  patient  in  T?  condition.  These  Interventions  are  recorded  on  session 
questionnaire. 

3. Therapist  leaves  until  C-T  in  TA  condition 
-  Record  enc  temp,  arid  peak  temp,  when  pence  is  over 
3  -  Repeat  steps  1  -  T  for  opposite  hand 
3  -  Remove  .nstruxent  from  in  front  of  patient 

SElr-CCNTRC L  2  'SC-2)  15  mm.) 

1  -  Recoro  starting  tamp. 

2  -  Request  pollen;  to  aitemst  to  ..-.crease  lem.o.  level  without  oiofeedoac.u  f or 
0  r.in. 


1  -  Record  starting  lamp. 

2  -  Request  pane.-.:  to  etterr. 


no 


a.  '"heracis:  acserves  instrument  during  this  period  .a  7?  condition 
5.  Therapist  leaves  until  D— 1  in  7  A  condition 
■i  -  Aecorc  end  tamp.  and  pealt  temp.  'vr.en  pence  .s  over 

?CSt-5£SS:ON  CO  min.) 

i-  Gradually  bring  patient  out  of  relaxed  state 

2  -  inquire  into  the  nature  of  this  session  as  per  session  questionnaire  and  record 
required  information 

3  -  Review  home  training  records  and  trouoiesnoot  with  pacient 

4  -  Encourage  patient  to  continue  home  practice  and  return  for  next  session 


QUESTIONNAIRE  A 


INSTRUCTIONS:  Pleas®  circle  the  cumber  which  most  closely  describes  your 
opinion. 


1.  How  much  do  you  '<now  about  biofeedbacic  ? 

nothing  123455T39  13  quite  a  bit 

2.  How  difficult  do  you  believe  learning  biofeedbacic  will  oe  7 

difficult  125453799  10  easy 

3.  How  many  training  sess.cns  will  ;t  ta.<e  you  to  learn  biofeed'' 

125433719  12 


4.  Once  you  have  become  familiar  with  the  equipment,  do  you  tr.ir.iC  you  would 
prefer  to  train  on  the  equipment  by  yourself  or  with  the  therapist  present  ! 


always  12  14 

alone 

5 

3  7  4 

v 

11 

always 

therapist 

3.  Would  you  prefer  to  train  in 

a  room 

••vnose  lighting  1 

3 

very  12  14 

dark 

5 

3  7  3 

9 

10 

very 

oright 

S.  How  important  is  it  for  you 

to  finj 

relief  from  your 

symptoms 

* 

not  1234 
at  all 

5 

3  7  3 

9 

:o 

extremely 

7.  How  effective  is  your  medication  In 

controlling  ycur 

symptoms 

•y 

not  12  3  4 

at  all 

5 

3  7  8 

9 

10 

extremely 

3.  How  much  control  Co  you  have  over  your  symptoms 


none  123453“  35  10  very  mucr 

9.  How  important  is  it  to  you  to  isarn  bicfsedbaeX  ? 

not  1  2  3  4  5  3  7  3  9  10  extremeiy 

at  all 

10.  How  muort  do  you  believe  learning  btoteecbacx  will  helo  you  to  control  you r 
symptoms  ? 

not  123453733  12  very 

at  all 

11.  How  important  is  it  to  you  to  .earn  'now  to  relax  ? 

not  i  2  3  4  *.  5  *  3  1  13  vctrrneiv 

at  all 

11.  How  -,ueh  Co  you  oeiieve  '.earn:-?  .now  to  relit  w-u  -e.p  you  :o  control  yc— • 
symptoms  ? 

no:  1  2  3  4  3  3  *  3  3  13  very 

a:  all  “u* 

12.  What  do  you  thin*  of  your  therapist  ? 

poor  1  2  3433139  19  great 

14.  Do  you  believe  he  is  knowiedgabia  in  this  area  ? 

not  l  2  3  4  5  5  7  3  9  19  extremely 

at  all 

13.  Do  you  believe  he  will  be  able  to  help  yon  with  your  problem  ? 

not  1  2  3  4  3  3  7  8  9  10  very 

at  all  much 


13.  Do  you  find  him  easy  to  talk  to  ? 

not  1  2  3  4  5  3  7  3  9  10  extremeiy 

at  all 


NAME 


ssn 


questionnaire  3 


INSTRUCTIONS:  Please  circle  Lie  number  which  most  closely  describes  your 

opinion. 


1.  How  much  do  you  know  about  biofeedbaek  ? 

nothing  1  2  3  4  3  S  7  3  9  ’-3  quite  a  bit 

2.  How  difficult  do  you  believe  learning  biofeedback  was  ? 

difficult  1  23455*39  10  easy 

i  tipvv  many  training  sessions  did  .t  tike  you  tt  learn  oio.eccnacw  2 

1  2  3  4  5  5  7  3  3  13 


4.  Ones  you  became  fi.m.iiar  with  tie  equipment,  d;d  you  praier 
equipment  by  yourself  or  'with  the  therapist  present 

always  12  3  4537  39 

alone 


to  tram  on  the 


10  always 
therapist 


5.  Did  you  prefer  to  train  in  a  room  wnose  lighting  was 

vary  1  2  3455*3 

dark 


19  very 
bright 


9.  How  important  is  it  for  you  to  find  relief  from  your  symptoms  ? 


not  1  2  3  4  5  5 

at  ail 


i  3  10  extremely 


7.  How  effective  is  ycur  medication  in  controlling  your  symptoms  ? 

not  i  2  3  4  5  3  7  3  9  13  extremely 

at  all 
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-V'oo* 


3.  How  such  control  do  you  have  over  y our  symptoms  ? 


none  1 


3  4  3  3 


3  9 


9.  How  important  Is  it  to  you  to  have  learned  biofeedback  3 

not  123453739 
at  all 


10  very  muon 


10  extremely 


10.  How  much  do  you  believe  having  learned  btofeedback  helps  you  to  control 
your  symptoms  ? 

.not  1  2  3  4  5  S  7  9  9  :9  very 

at  all  muen 


11.  How  imoortant  is  it  to  ;ou  to  have  learned  how  to  relax 


2  3  4  5  3 


•3  i  13  extremely 


12.  Hew  much  do  you  believe  having  .earned  how  to  relax  r.s los  you  to  control 
your  symptoms 

no:  1  33435733  13  very 

at  ad  r.ucn 


13.  What  do  you  think  of  your  therapist  ? 
poor  1  2  3  4  5  3 


14.  Do  you  believe  he  ;3  knowledgable  in  this  area'  ? 

not  1  2  3  4  5  3  7  8 

at  ell 


ID  extremely 


13.  Do  you  believe  he  was  able  to  help  you  with  your  problem  ? 


not  1  2  3  4  3  3 

at  all 


18.  Do  you  find  him  easy  to  talk  to  7 


not  1  2 

at  all 


5  3 


8  9  10  very 

much 


8  9  10  extremely 


IT.  Do  you  find  him  easy  to  be  with  7 

not  123455739  10  extremely 

at  all 

18.  Do  you  feel  he  is 

cold  1  234387S9  10  warm 

19.  How  much  do  you  believe  your  success  in  this  program  depended  upon  you  ? 

not  1  2  3  4  5  5  T  3  9  10  totally 

at  all 

20.  How  much  do  you  believe  your  success  in  this  prcgra.n  depended  upon  your 
therapist  ? 

not  l  2  3  4  5  3  7  3  i  19  totally 

at  ail 

21.  How  much  to  you  relieve  your  success  in  this  trc-pn.n  depended  upon  other 
factors  ? 

not  1  2  3  4  5  3  7  3  )  10  totally 

at  ail 

'■Vhat  are  these  other  factors? 

Please  feel  free  to  add  any  comments: 
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name 


SSN 


NUMBER  OF  THERAPIST 
PATIENT  requested 

0  5  10  15  20 


SESSION  QUESTIONNAIRE 


INTERVENTIONS: 

THERAPIST  INITIATED 

Time  into  training 

25  30  0  5  10  15  20  25 


>0 


1 

2 

3 

4 


3 

9 

10 


1.  How  relaxed  did  you  feel  after  today's  session  ? 

not  1  2  3  4  5  5  7  a  9  10  extremely 

at  all 

Write  in  rating  for  each  session: 

1  2  3  4  5  5  7  3  9  10 


2.  How  well  did  you  feel  you  did  in  today's  session  ? 

not  1  2  3  4  3  3  7  3  9  10  extremely 

at  ail 

Write  in  rating  for  each  session: 

123455739  10 


3.  Co  you  feel  you  can  now  lower  EMC /raise  you"  temperature  without 
diofeedbacx?  (Circle  session  numcer  wnere  affirmative  answer  is  given.) 

1  2  3  4  5  6  7  3  9  10 


vlvlvu. 


SAME 


Below  are  listed  several  common  symptoms  or  Sodily  sensations.  Most  people 
have  experienced  most  of  them  at  one  time  or  another. 

On  the  line  next  to  each  symptom,  please  indicate  how  often  you  have 


experienced  each  symptom  using  the 

A  3 

Have  never  or  Less  than 

almost  never  I  or  4 

experienced  times  per 

the  symptom  year 

For  example,  it  your  eyes  tend  t< 
circle  0  on  the  line  next  to  *  1.  ? 


1.  Eyes  water  A 

2.  itcni.-.g  or  ccinlui  eyes  A 

i.  Ringing  in  ears  A 

4.  Temporary  deafness  or 

hard  of  hearing  A 

5.  Lump  in  throat  A 

5.  Choking  sensations  A 

7.  Sneezing  spells  A 

3.  Running  nose  A 

9.  Congested  nose  A 

10.  Bleeding  nose  A 

11.  Asthma  or  wheezing  A 

12.  Coughing  A 

13.  Out  of  Sreuth  A 

14.  Swollen  ankles  A 

15.  Chest  pairs  A 

IS.  Racing  heart  A 


‘oilowing  code: 

C  D 

E 

Every  Every 

week 

More  than 

month  or  so 

once  every 

or  so 

week 

water  once  every  week  ;r 

two,  you  won, 

ease  he  sure  not  to 

skip  inv  items. 

S  C 

D 

- 

3  C 

D 

£ 

3  C 

3 

~ 

3  C 

0 

E 

3  C 

D 

E 

3  C 

0 

E 

3  C 

D 

E 

B  C 

D 

E 

3  .  C 

D 

E 

3  C 

0 

E 

3  C 

0 

E 

B  C 

0 

£ 

3  C 

D 

3  C 

D 

E 

3  C 

0 

£ 

s  n 

n 

E 

•  m  V" .  „  «r_  v  .  ■*,  •*.  ■*.  **. ■  * .  *"  _  *" .  "h.* _ .  .... .  •  _  * .  * .  • .  .  ■* .  *  ■  J 
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A 


Have  never  or 
almost  never 
experienced 
tlM  symptom 


3 

Less  than 
3  or  4 
time*  per 
year 


A 


17.  Cold  hands  or  feet 
even  in  hot  weather 
13.  Leg  cramps 
13.  Insomnia 

20.  Toothaches 

21.  Upset  stomach 

22.  Indigestion 

23.  .-ieartoum 

24.  Severe  paisa  or 
oramcs  in  stomach 

25.  Diarrhea 

26.  Constipation 

27.  Hemorrhoids 
23.  Swollen  joints 

29.  Stiff  muscles 

30.  Back  pains 

31.  Sensitive  or  tender  skin  A 

32.  Face  flushes  A 

33.  Severe  itching  A 

34.  Skin  breaks  out  in  rash  A 

35.  Acne  or  pimples  on  face  A 

36.  Acne  or  pimpies 

other  than  face  A 

37.  3oils  A 


C 

Every 
month 
or  so 


D 

Every 
or  so 


C 

C 

C 

C 

c 


c 

c 


E 

More  than 
unee  every 
week 


«  -*-  «—  a^a..lf-nV  >V  a.»  _  a.^  a*-a'^.^  ■»'_  >*i-  V 


S' 


vS-;>lv?v.vS> 


Have  never  or 
almost  never 
experienced 
the  symptom 


3 

Lea*  Uian 
2  or  4 
tinea  per 


38.  Sweat  even  in 


coid  weather 


39.  Strong  reactions 


to  insect  bites 


40.  Headaches 


41.  Sensation  of  pressure 


42.  Hot  flashes 


43.  Chills 


44.  Dizziness 


4a.  reel  fain: 


46.  Numoness  or  tingling  in 


any  part  of  the  body 


4?.  Twitching  of  eyerie 


48.  Twitching  other 


than  eyelid 


49.  Hands  trernole  or  shaice  A 


50.  Stiff  joints 


31.  Sore  muscles 


32.  Sore  throat 


S3.  Sunburn 


34.  Nausea 


More  than 
once  ever 7 


Note.  Derived  from  The  Psychology  at  Physical  Srsctcng  ipp.  169-ITjI  iv 
J.  V.  Jennebaker ,  1932,  Mew  Toric:  Soringer-VirUg . 


THAME  TOD 


^ '-v  ,*.y ; j-:  .•  -\v. 
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This  ::n  i3  affected  by  me  PRIV.a CT  ACT  OF  IRti.  Use  30  "cm:  1C05 
for  ;?A)  Statement. 

intake  pcsoi 


DATE: 


NAME : 


RANK: 


SSN : 


(Last,  first,  middle  initial/ 

ACS: _ OAT"  OF  3 ORTH ; _  PUCE  OF  3IRTH:_ 

ORCANIEATIQNj _ 3  ASE : _ 

103  TITLE: _  ATSC: _ 


duty  pkcme: 


SOME  RHONE : 


LOCAL  ADDRESS : 


■tlLITARY  STATUS:  Service  (  )  Active 

(  !  Retired 

(  )  Reserve 


SO*,  .‘ualified  .  Yes  .  )  Si 

EDUCATION:  "ears  loan Dated : _ 

MARITAL  STATUS:  Single _ 

NVOtE  OF  SPOUSE : _ 


DEPENDENT  STATUS :  ( 

’’check  one/ 


..lie 
'  Husband 
(  )  Sor. 

■  Daughter 
/  liner  _ 


"arriac 


Vhan  Completed : 
Oivitce-i 


ACE: 


SPOUSE’S  OCCUPATION: 
TOUR  RELIC ION: _ 


SPOUSE'S  R ELISION' : 


Rev  did  you  find  cut  about  this  clinic.’  _ _ 

Please  answer  the  following  questions  as  honestly  as  possible.  If  additional  rcoa 
is  needed,  please  turn  to  the  other  side. 

a.  Please  aescribe  the  present  problems  at  situation  that  led  to  your  coming 
to  this  ci-inic: 


b .  Has  there  been  another 
feelings ? 


line  cn  vour  _ife  vr.er.  vou  nave  e:<oericr.cea  s coi.i: 


The  purpose  of  ehia  questionnaire  is  to  cbcain  a  history  of  /our  earlier  lira. 
The  information  /ou  are  able  to  jive  will  aid  both  you  and  us  in  coming  to  a 
beccar  understanding  of  you  and  your  proo-eas.  bone  of  she se  questions  nay 
noc  apply  to  you.  Ochers  nay  be  hard  to  answer,  'fou  will  have  co  think  about 
them.  Take  your  time.  Try  to  answer  each  question  as  accurately  as  possible, 
'.'se  the  last  page  if  nor*  space  is  needed  to  answer  any  questions. 

1.  3riefly,  describe  chose  periods  of  your  life  chat  you  feel  were  important 


llovir.g  that  apply  to  you: 


.rtSiU.at  -.aarc  -at 

JOV3-  Z  LJ  Z'lrZcLZ.'ZaS 
7aei  zar.se 


^  2 n 1  z  »  i  1-t  -  *.■*■» V. sni  s 

ar.d  vacations 
Can't  sake  friends 
Can't  keen  a  ;ob 
financial  problems 
enable  to  relax 


•j  zzz \r.es  s 

5 csnacr.  ~r;uhie 
Facigu* 

take  sei Hives 
reel  panicky 
Scioiial  ideas 
Sexual  problems 
Overass irioua 
Inferiority  feel 
Memory  problems 
"Suspicious" 
"Restless" 


.•..■petite  or:,  .-.ns 
Sleeping  orooler.s 
vloohol  problems 

Tremors 

t.j1K4  2T'Z2S 

Can’t  make  decisions 
Home  ooncitiona  bad 
'.’■.'.able  to  nave  a  gooo  time 
Concentration  difficulties 


3.  Tideriin*  any  of  the  fallowing  words  wnich  apply  to  you: 
worthless,  useless,  a  "nobody”,  "life  is  empty". 

Inadequate,  stupid,  incompetent,  naive,  "can't  do  anything  right." 
Ouilty,  evil,  morally  wrong,  horrible  thoughes,  hostile,  full  of  hate. 
Anxious,  agitated,  cowardly,  unassertive,  panicky,  aggressive. 

Cgly,  deformed,  unattractive,  repulsive. 

-.  Hew  is  mesc  of  vour  free  time  occupied? 


.  •*.  0  *.*  V*.'  '.‘  V  ,*  V  ■  ■  *.«  '«  *A 

•j  %  /.  .Si’.V 


•  .  .  *  .  ■  .*• 
sv.1V  •.  ‘.  s'V 


5.  Acbitions: 
Psat: 


Present: 


b.  Taall /  Data: 
ia)  Pather: 

living  or  deceased?  _______________ 

if  deceased,  ycur  age  at  the  tine  of  his  death? 
•iausa  sc  death? 

if  alive,  father's  present  age? _ 

Do  auoatlon : _ 

Heal the  _ _ 

Adores s _ 

•’.b)  Mother: 

lining  or  deceases? _ 

it  deceased,  ;-:ur  ige  at  the  tine  or  :.st  teat.-.? 

iause  tt  death' _ 

it  alive,  mother’s  orasenc  age? _ 

^CCUCiClOtl  ‘ _ 

Address : _ 

(c)  3rothera  and  sisters; 

Nuaber  or  brothers: _ Brothers'  ages: 

iJuabet  of  sisters:  sisters'  ages:_ 

Hei3tiohs.hip  vith  brothers  ar.d  sisters: 

;ai  Past: 


Cb)  Present: 


Give  a  description  of  your  father's  personality  and  his  attitude  toward  you 
(.Fast  and  present): 


! 


PRIVACY  ACT  STATEMENT  -  HEALTH  CARE  RECORDS 


THIS  FORM  IS  \‘OT  4  "SCMSc'-  T  FOR.'.!  ~0  RSLSASc  OR  USE  HEAL  TH  CARE  I  '<  *CRMA  TIGS  ?SR  TaTHISG  TO  YOC 
l.  a>j:hc4i*''  ‘O*  NrO^^A^ON  nci _ .Oinc;  soc  a*.  S2--»‘*v  'lU.'.HC3  TS.\  > 

Sictiou  133.  1071-47,  3012,  3031  sod  8012.  till*  10.  Umt«d  Sutes  Coda  and  Executive  Order  9397. 


2.  3«iNC:PAt_  PVjftPO’SCl  *0«^vmiCm  n#cpmat:ON  1  iNTSNOtD ’O  -SCD  _ 

Thii  form  provides  you  the  advice  required  by  The  Privacy  Act  of  1974.  The  personal  information  anil 
facilitate  and  document  your  health  car*.  Tha  Social  Security  Number  «SSN'  of  member  or  sponsor  is 
required  to  identify  and  retrieve  hea*:n  care  records. 


2.  3fiUT'NC  -S25 


I  The  pr.rn.irv  jse  of  this  information  -  a  aian  wd  --ordinate  •etitn  :arL»  \i  pro?  to  enactment 

|  oi  tne  Ni.tcv  Act.  ocher  9omok  j«-s  ir*»  •.>  Ajj  n  ar*»,--n:.ve  health  and  ronnvinicjci*  disease  control 

j  protftims  mil  r*t?or.  -neaic**  -onc:t:or*s  r*>^j;reo  by  .aw  to  teieni  >*.aie  and  .ocai  n*nc:es  compile 
|  >tat:sticai  iata.  conduct  research  ts.-jv.o  te'errr...**  »u;t-o..;:y  •*:  dersona  :'o'  *ero.oe  or  Assignments  id'-aci* 

I  cat*  ciaim*  and  .ieter~une  bene:::*,  rtr.er  iwfu<  3\»reo**s  n  eluding  iw  enforcement  ind 'ittgition .  con* 

j  due?  autnanzad  .nvefujuticns  evaluate  ,-ar*  renceren  determine  prutesaior.ii  certification  ard  hospital 
*  accrea.tat.on.  provide  physical  q^jiificatiur.*  of  pacierts  to  twenties  of  :*d«rai.  state,  or  iocs!  govern* 

I  merit  upon  request  .n  he  pursuit  ol  their  official  duties. 


*.  vm6T,£^  ;sCw:iw;£  3  v»  an  2-  *  :  Q  v  ;  s,  «,c  ww.n  r  a  »  v  -no  IF**C~  d  n  nqiviSuau  2*  Ncr  aecvtOiNQ 

In  the  cuse  of  military  personnel,  the  requened  .:  formation  is  mandatory  because  oi  the  need  to  document 
all  active  duty  medical  incident*  in  view  of  future  rights  and  benefits.  In  the  case  of  all  other  personnel/ 
beneficiaries,  the  requested  information  u  voluntary.  ’J  the  requested  information  a  not  furnished,  compre¬ 
hensive  health  care  may  not  be  possible,  but  CARF  WT7-L  NOT  BE  DENIED. 

This  all  inclusive  Privacy  Act  Statement  wiil  apply  to  all  request!  far  personal  information  made  by  health 
ore  treatment  personnel  or  for  medical. dental  treatment  purposes  and  mil  become  a  permanent  part  of 
your  health  care  record. 

four  signature  merely  acknowledges  ;h*t  you  have  been  idvued  of  the  foregoing.  If  requested,  a  copy  of 
this  form  will  be  furnished  to  vou. 

S'SMaTi,  sc  £*  3AT;£.NT  OB  SPONSOR  ,  SSN  C*  M£MS£?  G«  a^ONSCR  '  OATg 


DO  i  »*3  2005 


eqgvious  »3ie:oN  -S  OSSOuS^E 


<3  .  ; 
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BEHAVIORAL  MEDICEfE  CLINIC 
INFORMED  CONSENT  FOR  BIOFEEDBACS  TREATMENT 


It  has  been  explained  to  me  that  biofeedback  procedures  have  been  used  to  treat 
stress-related  disorders  3uch  as  migraine  headache,  muscle  contraction  ( tension)  headache, 
Raynaud's  disease  and  phenomenon,  sleep-onset  insomnia,  hypertension,  menstrual  distress, 

GJ.  difficulties,  bruxism,  anxiety,  tinnitus  and _ _ 

(underline  relevant  diagnosis). 

!  am  aware  that  there  are  alternative  treatment  modalities  including  drugs  and 
psychotherapy.  I  am  free  to  be  involved  with  these  alternative  treatment  modalities 
even  though  the  purpose  of  the  biofeedtack  training  is  to  neip  alleviate  my  symptoms 
and  decrease  my  need  for  medication. 

While  realizing  that  the  staff  will  make  every  reasonable  effort  to  help  me,  the 
ultimate  success  of  such  treatment  is  to  a  large  degree  my  owr.  responsibility.  I 
understand  that  success  is  often  achieved  in  ret-veen  50 S  and  5CK  of  patients  out 
requires  strict  adherence  to  tne  home  tractive  and  evaluation  scnedule  outlined  pv  m" 
therapist.  1  also  'incerstard  that  benefits  from  treatment  will  cimiiuifi  •without  rer.'-.tr 
or  i  cri [06. 


I  have  been  advised  that  fcr  patients  like  me  who  have  had  adequate  medical 
and  psychological  evaluations,  no  adverse  effects  have  been  observed. 

.’  am  also  aware  that  usually  two  to  ten  training  sessions  arc  required,  each 
lasting  from  one-half  to  one  hour.  I  em  responsible  to  attend  ail  appointments  unless 
previously  cancelled. 

I  am  free  to  discontinue  my  treatment  at  any  time.  I  understand  that  i  can 
contact  Major  Dumouchel  fcr  any  questions  !  may  have. 


Signature  _ _  Date _ 

SSN  _ 

(Name  of  patient  or  person  authorized  to  consent  for  patient) 


Signature  _ _  Dale 

(Advising  Health  Care  Practioner) 


Witness  _ _  Da'e 

(To  ail  above  signatures) 


APPENDIX  G 

Home  Record  Keeping  Forms 


fi  .c: 


•  *  «  v  *v 


1 


it  to  3.ecord  "deadacde  Ac 


ltv  and  Tally  dedication  Tncaka 


at 

ai 


la  chart  wild.  enable 
c*naiC7  vied  tin*.  2 
arc  rsprssence  one  24 
td*  day  iroa  a  a. a. 
ah*  chart  lad  loaca  : 


you  to  record  ids  frequency  ai  i  beacacde  ir.d  is1*  vwtfvi. 
:  will  also  allow  you  ta  record  ell  aeaicacicn*  colon, 
dour  aerica;  in*  sunders  *c  id*  docsca  of  in*  chare  ere 
through  o  e.s.  id*  text  day.  The  nuns  era  2  through  0  ac 
da  inceasioy  of  id*  headache.  The  racing  syscan  la  «a  1 


-3 

Toe 


id*  2 1 
allow 


0 


2 


represents  "no  d*adacd*" 

raprssancs  a  very  low  level  daadacd*. 
lines  when  alien  cion.  was  leveled  io  1c. 

represents  a  deadeede  pein  level  idee  c 

rapreaeaca  e  painful  deacache,  dm  on* 
ac  id*  lop. 

rsprt**oca  *  vary  *av*r*  headache  which 
allow*  a  parson  io  peri  cm  casks  of  an 


2d*  type  :dac  encared  awareness  only  ac 

ouli  p*  Ignored  ac  cln«s. 

lilac  would  allow  an  Individual  io  oor.clr.ue 

.  nakas  aaacaacracioa  dliilouli,  due  one  Ida 
undemanding  secure. 


5  repreaenca  a  very  Incense  deacache,  incapacitating. 

astsria  2",  in  ids  lira:  lone 
:.-.e  lira  oi  or-sec. 


or  wcaen:  y.aaae 

delow  Ida 


curd  cays  or  nesses  by  placing  an 
chare.  On  ide  iir3t  cay,  record 


To  follow  ide  cype  and  mount  of  nedioaiior.  taken,  please  racord  m cole  of  alj 
cations  in  idia  tanner: 


i.'Ci.'iPI.  ?. 


A  Capital  leeiar  represents  cyp*  of  headache  ie:  M 

3 


Ml^raina 

Tension 

Sinus 


A  avail  lacier  (subscript)  represencs  a  sedioacion  la:  • 

7 


A  avail  nuaber  subscrlpc  indieace*  id*  amount  of  nadioac: 
eg:  Ty.  naans  Sena  ion  headache,  cook  2  Tylenol. 


•  Tarvon  (an  ng) 
-  Tylancl 

•  Caf ergot 

.on  cakes. 


This  information  will  da  recorded  on  ide  chart  dally  and  all  nedlcaciona  need 
be  1  laced. 

Pleas*  ac*  ac  cached  example. 


APPENDIX  H 
Baseline  Data  Form 


■jASST.rre  'w.ta 

Paeienc's  Mane  and  5“”  _  h;ts 

Placement  CXO  \  “rontalis 

r',C  S  ’iiasarai  uoner  trass.  (Z  inches  to  Titht  and  left  of 

T3-3  space  with  ground  Just  to  'lijthc  of  TP.-3  soace.) 

Placement  Thermal  (Channel  A)  Jtlateral  volar  surface  of  middle  finger  tips 

Thermal  (Channel  3)  Pilateral  planear  surface  of  feet,  just  noser 
to  middle  metatarsal  head. 

sulsc  rate  monitor  is  nlacet1  on  'is'.it  index  finger. 


